


A load of fixture-mounted titan- 
ium sheet entering the vacuum 
furnace of North American 
Aviation, Inc. (See page 2) 
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INSTANTANEOUS HEAT with 


Holden Combustion System 


Firing Rate: 50,000 B.T.U. Per Sq. Ft. UNIFORM HEAT INSTANTLY 
Blower Air = 117 C.F.M. 


New concept in heating, Holden Luminous Wall Firing System uni- 
formly applies instantaneous heat to parts in process. 


LOW THERMAL STORAGE 


Positive source of radiation. Transfers maximum heat directly to work 
with negligible thermal storage in furnace structure. 


TEST DATA 


Typical example of rapid heating from cold start shown on graph. Fir- 
ing 50,000 BTU per sq. ft. following temperatures obtained: 

1, Up to 1000°F. (10 minute lag 800° to 1000°F.) 

2. Up to 1975°F. (3 minute lag.) 

3. 1975°F. to 2275°F. (3 minute lag.) 





ADVANTAGES 


Only Holden Luminous Wall offers — 
|. Greater heating efficiency and flexibility—more than any other 
type gas furnace. 
2. 40°/, less fuel consumption per average day. 
3. Rapid heating, cooling and re-starting. 
4. Increased refractory life — Test unit operated 3 years to 2300° 
without refractory replacement. 





OTHER NEW DEVELOPMENTS 
AUTOMATIC CONVEYING SYSTEM 


. Newly designed automatic conveying and transfer mechanism. 

. Adaptable for salt bath, plating, metal finishing and cleaning 
where automation is needed. 

. Rugged and compact — takes less floor space. 

. 30% savings in capital investment for inline production equip- 
ment. 


ALUMINUM COATING OF STEEL OR ALLOYS 
. Complete package unit with preheat and coating combined. 
. New method for improving bond after coating. 
. Improves service life of alloys 3 to |. 
. New Holden flux reduces dross and prolongs refractory life. 
. Pilot plant available for tests and limited production. 


INVITATION TO INSPECT 


On your next visit to Detroit, why not plan to see these latest Holden 
developments at our plani. 


MAKE THIS PART OF YOUR FORWARD PLANNING FOR 1958 


THE A. F. HOLDEN COMPANY 


Eastern Executive Offices and Plant Western 
460 GRAND AVE. 14341 SCHAEFER HIGHWAY 3490 EAST RANDOLPH STREET 
NEW HAVEN 8, CONN. DETROIT 27, MICHIGAN HUNTINGTON PARK, CALIF. 
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A VERSATILE VACUUM FURNACE 


By B. L. MOLANDER, Group Leader 
Metallurgical Group, Materials Research 
Missile Development Division 
North American Aviation, Inc. 
Downey, Calif. 


ROBLEMS associated with the production brazing, 
heat treating, annealing, and stress relieving of 


Fig. 1—Fixture-mounted load of titanium sheet enters the vacuum 
furnace. Radiation baffles positioned beyond each end of the sheet 
will permit alternate heating and cooling of materials in the furnace. 


titanium are currently being solved with a huge vacuum 
furnace made by Lindberg Engineering Co., Chicago, 
for North American Aviation’s Missile Development 
Division. 

In addition, the furnace can be satisfactorily used 
to process zirconium for nuclear reactors (made by 
Atomics International, a division of North American 
Aviation) and other metals requiring complete protec- 
tion against oxidation at elevated temperatures. 

The practicality of many unusual features in the 
design of the unit was established some time ago by 
laboratory and pilot furnaces, both of which are still 
used in the Downey plant. In fact, the pilot installation 
is said to have paid for the production furnace by al- 
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lowing North American to salvage over $2,000,000 
worth of titanium sheet. 

Because it is more than 40’ long and has an inside 
diameter of 78”, the new vacuum furnace can handle 
flat 4’ x 18’ sheets and is believed to be the largest 
facility of its type in the world today. 

It has two internal zones. One operates at tempera- 
tures up to 2150° F., and the other is a water-cooled 
area which can reduce the temperature of parts so 
rapidly that a load may be removed from the furnace 
only 30 minutes after the end of a heating cycle. 

Alternate heating and cooling in adjacent furnace 
zones is made possible by a series of fourteen vertically- 
mounted radiation baffles which separate the two areas 
and permit the concentration of heat from electrical 
elements where it will do the most good, as indicated 
by Fig. 1. 

Other features include: 

(1) A retort or inner shell made from about 12,000 
lbs. of Inconel plate; it is separated from the furnace’s 


Fig. 2—View showing a 12,000-Ib. Inconel retort being inserted 
into the furnace. 
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Fig. 3—View of Lindberg rod-type heating elements (left), prior to 
insertion of Inconel retort (right) into the furnace. 

mild steel outer shell by a 14”-thick layer of fire and 
insulating brick. (See Figs. 2 and 3). 

(2) A vacuum system which can evacuate the fur- 
nace’s 1400 cu. ft. interior in 25 minutes, and maintain 
pressures as low as 0.3 micron. This system includes 
three roughing pumps, two 16” ring-jet diffusion 
pumps, and one small holding pump made by F. J. 
Stokes Co., Philadelphia. (See Fig. 4). 

(3) A control unit with the latest types of operating 
and indicating instruments made to order by Allen- 
Bradley Co., Los Angeles. 

(4) A battery of three transformers for the three- 
zone control of Lindberg rod-type heating elements, 
which require 820 kw. of power (enough current to 
light up a town with a population of 1500). 

(5) A caterpillar-type conveyor cart which can han- 
dle a 1000-Ib. load of parts. Made from Inconel, this 
cart can be moved to or from hot and cold zones within 
the furnace by means of an electric motor, vacuum 
seal bearings, and external gears. 

(6) A standard high-pressure valve which allows 
argon or helium from an external container to be ad- 
mitted to the furnace, when an inert atmosphere is 
needed. 

(7) A sliding furnace door which can be sealed by 
means of a groove and 34” O-ring by means of a chain 
and Acme-thread mechanism. 

Titanium materials being heated in the furnace in- 
clude 6A1-4V, RCA I11I0OAT, 8Mn, and bar stock 
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alloys as well as commercially-pure metal. Typical 
processes for these materials include: 

(a) Vacuum annealing—holding parts at 1175° F. 
and minimum pressure for one hour. 

(b) Brazing of honeycomb structures—heating parts 
to 1350°-1725° F. in an inert atmosphere, then quickly 
reducing the temperature in each instance below the 
critical point in order to avoid microstructural changes. 
(With cooling tubes in the retort of the new furnace, 
the latter temperature drop can be as fast as 12° per 
minute. ) 

(c) Aging of solution heat treated parts—involving 
use of 950°-1075° F. temperatures in varying periods 
of time with differing atmospheres or pressures. 

The new furnace is also being used to eliminate the 
instability of welded titanium parts by heating the 
latter above their aging temperatures in inert atmos- 
pheres. During this process, the parts are jigged to 
prevent warpage or distortion. 

In work with 17-7 and related types of stainless 
steel, the furnace provides adequate protection where 
annealing temperatures of 1900° F. and bright heat 
treating temperatures of 1400° F. are indicated. 

Both stainless steels and titanium alloys have been 
satisfactorily stress relieved with North American's 
vacuum facilities at temperatures ranging from 700° 
to 1200° F. 

As heretofore intimated, radiation-transparent zir- 
conium “cans” for nuclear reactors are probably the 
most unusual articles that have been vacuum heat 
treated by North American. This work is extremely 
critical—not only because zirconium is readily con- 
taminated by other elements at temperatures of 1000° 
to 1500° F., which are usually specified for its heat 
treatment, but because relatively small quantities of 
impurities can greatly reduce the radiation transparency 
of the metal. 


Fig. 4—Side view of the vacuum furnace showing vacuum pump 
facilities made by F. J. Stokes Machine Co., Philadelphia, Pa. 


Complete details regarding the heat treatment of 
zirconium cannot now be disclosed, but it is a well- 
known fact that the reactions of zirconium and titanium 
at elevated temperatures are quite similar. * * * 





HEAT TREATMENT OF MST GAI-14V 
TITANIUM ALLOY 


By S. R. SEAGLE, Chief Physical Metallurgy, 
G. W. BAUER, Staff Metallurgist, 
DR. D. EVERS, Manager of Research 
Mallory-Sharon Titanium Corporation, 


Niles, 


\ ST 6A1-4V is an alpha-beta titanium alloy, con- 

taining 6% aluminum, 4% vanadium and the 
balance titanium. In the annealed condition it is a 
medium strength alloy, but it can be age hardened to 
relatively high strength. In mill shapes and forms, 
MST 6A1-4V is produced as sheet, plate, bar, billet 
and wire. 
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Fig. per Microstructure of Age Hardened MST 6A1-4V Bar 
(500X) Age Hardened: 1700°F-Ihr-WQ, 1000°F-3hr-AC. Retained 
alpha in a matrix of alpha prime, beta and alpha. Etchant—10% 
HF—2% HNO. 


MST 6A1-4V contains both an alpha stabilizing 
element (aluminum) and a beta stabilizing element 
(vanadium). Like most age hardenable alpha-beta 
titanium alloys, various combinations of strength and 
ductility can be obtained by using various age harden- 
ing treatments. 


Age Hardening Titanium Alloys 

Titanium alloys are age hardened by quenching 
them from a temperature in their alpha-beta field 
(solution treatment) and then heating to a lower 
temperature (aging) in order to precipitate a finely 
dispearsed alpha in the beta phase. In most age 
hardenable titanium alloys, the solution treatment 
produces a metastable beta phase which, on aging, 
partially transforms to an intermediate phase (omega), 
which is associated with embrittlement. On continued 
aging, the omega phase transforms to alpha. This 
omega transformation has not been observed in MST 
6A1-4V. 


Age Hardening MST 6A1-4V 
When MST 6A1-4V is quenched from a tempera- 
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ture high in its alpha-beta field(*) (1750° F), its 
microstructure consists of alpha, beta and alpha prime, 
instead of a mixture of alpha and beta. This indicates 
that the beta phase, which is lower in beta stabilizing 
solute content (vanadium) at the higher temperature, 
is unstable and on cooling transforms by a shear mech- 
anism to alpha prime, a super-saturated solution of 
vanadium in the alpha phase. During aging the alpha 
prime transforms to alpha. If the MST 6A1-4V alloy 
is quenched from a temperature lower in the alpha- 
beta field (1400° F), the microstructure consists of 
alpha and beta. In this case, the beta existing at the 
lower temperature in the alpha-beta field contains 
more vanadium which stabilizes it so that it does not 
transform to alpha prime during quenching. 

When MST 6A1-4V is quenched from an inter- 
mediate solution temperature (1550° F), the vana- 
dium content of the beta phase is just enough so that 
some beta phase is retained after quenching. How- 
ever, if the material is strained after solution treat- 
ment, this beta phase will transform to alpha prime 
during straining. This type of structure er a 
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Fig. 2—Typical Microstructure of Annealed MST 6A1-4V Sheet (500X). 
Annealed: 1550°F-"2hr-FC to 1300°F-AC. Beta islands in an alpha 
matrix. Etchant—10% HF—S% HNO... 


high ultimate tensile strength to yield strength ratio, 
high uniform elongation and good impact resistance. 
The aging mechanism of this material after straining 
is similar to the aging mechanism of unstrained ma- 
terial as already discussed. 


(*) The beta transus of MST 6A1-4V is 1800 + 50° F. 
(Continued on page 6) 
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Is heat treating 
costing you more than 


it should? 


A FRANK APPRAISAL OF YOUR METHODS MAY WELL BE IN ORDER! 


Every so often, it pays to re-evaluate every 
production phase in the light of new develop- 
ments. This is especially true of heat treating. A 
method change here or a piece of more modern 
equipment there can spell vitally important cost 
savings ...a fact that Ajax has proved in hun- 
dreds of cases. 

The outstanding basic advantages of salt bath 
heat treating for most applications are now, of 
course, well known. These include: faster, more 
uniform heating by conduction; elimination of 
atmosphere problems; negligible distortion; ease 
of selective heating ; faster production in less space 
with unskilled labor; and various others. 

Not so well known, however, are important re- 
cent developments in salt bath furnace types. The 
new Ajax design in which a pair of submerged 
electrodes can be changed in a short time without 
tearing down the pot is an example. Ajax Cataract 
Quench Furnaces which give molten salt quench- 
ing power equal to that of oil are another, Ajax 
gas-fired salt baths are still another. 





The most efficient heat treating principle for a wide 
variety of work . . . Pioneered by Ajax in the largest 
line of furnace types, shapes and sizes for modern 
production requirements. 


LEADERS IN SALT BATH HEAT TREATING PROGRESS SINCE 
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Equally important, there have been 10 league 
strides in applying salt bath processing to still 
better advantage and in mechanizing it for sub- 
stantial labor cost reductions. 

As salt bath pioneers and with connections in 
many parts of the world, it is only natural that 
Ajax should have led in most of these while being 
thoroughly familiar with all. 

The chief product of Ajax is heat treating “know 
how” . . . not merely the largest assortment of 
salt bath furnace types on the market. 

Thus Ajax heat treating specialists welcome the 
opportunity to make recommendations from the 
background of their unsurpassed experience. While 
freely admitting that salt baths do not answer 
every need, they work on the demonstrable know- 
ledge that Ajax Salt Bath Furnaces are scoring 
important cost reductions on an ever-increasing 
list of applications while materially boosting qual- 
ity and efficiency on many. 

No obligation is entailed in having Ajax make 
a frank appraisal of your heat treating situation. 


AJAX ELECTRIC COMPANY 


940 Frankford Avenue 
Philadelphia 23, Pa. 











SALT BATH FURNACES 


Internally heated. 
Electric and gas fired types. 


Associates: Ajax Engineering Corp., Ajax Electrothermic Corp. 
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HEAT TREATMENT OF TITANIUM 
(Continued from page 4) 
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Fig. 3—Effect of temperature on the tensile properties of age hard- 
ened and annealed MST 6A1-4V 0.060 sheet. 


The tensile properties of age hardened titanium mill 
shapes depend on the combination of solution tem- 
perature, aging temperature and aging time used, as 
well as section size. This is illustrated in Tables I 
and III. 

A typical microstructure of age hardened MST 
6A1-4V bar is shown in Figure 1. The alpha prime 
in this microstructure was produced by the transfor- 
mation, during quenching, of the low vanadium con- 
tent beta that existed at 1700° F. The large iigiit 
islands are alpha which did not transform to beta at 
1700° F. While aging at 1000° F, alpha precipitated 
throughout the microstructure. 


Annealing MST 6A1-4V 

In order to obtain a stable structure, MST 6A1-4V 
should be held at a temperature low enough in the 
alpha-beta field so that the beta phase is sufficiently 
enriched in vanadium content. On heating to any tem- 
perature up to the annealing temperature, the beta 
phase with high vanadium content will not transform 
to either alpha or alpha prime. 

In annealing MST 6A1-4V, the temperature should 
be between 1300° and 1525° F for one or two hours 
followed by a furnace cool. Two hours soak at 
1300° F followed by cooling in air will not produce 
a completely annealed material, but slow cooling such 
as furnace cooling from 1525° F to about 1100° F 
and air cool will produce an alloy with very stable 
phases. 

Typical properties of annealed (1525° F-1Hr-FC to 
1100° F-AC) MST 6A1-4V are shown in Table II, 
and a typical microstructure of annealed MST 6A1-4V 
sheet is shown in Figure 2. This microstructure con- 
sists of islands of beta, rich in vanadium, in an alpha 
matrix. 


TABLE | 


Effect of Solution Temperature, Aging Temperature, and Time 
on the Mechanical Properties of MST 6A1-4V °%s” Diameter Bar 


SOLUTION 
TEMPERATURE 


AGING TEMPERATURE 
TEMP. TIME 


F °F HRS ksi ksi 
1500 900 2 167 143 
1550 900 173 140 
1550 1100 152 145 
1550 1100 146 140 
1600 900 178 155 
1700 900 185 167 
1700 1000 187 170 
1700 1000 179 165 
1700 1000 178 162 
1700 1100 166 157 
1700 1200 155 145 
1700 1300 149 142 
1800 900 178 157 
1800 900 183 167 
1800 170 156 


NON NINN FENN NV DNWND I 


YS 
UTS (0.2% Offset) 


ELONG. 
(in 1”) R. A. 
% % RC Ft-Lb 
10.6 33.4 39 10 
7.4 20.0 39 6 
14.5 48.2 35 14 
12.5 39.9 36 14 
8.6 23.6 41 10 


10.1 34.7 45 N 
10.9 38.3 41 12 
8.6 28.6 41 12 
9.8 37.5 41 12 
12.8 44.7 39 13 
12.9 40.4 36 15 
13.7 37.7 16 
6.7 42 ns 
3.9 8.1 10 
11.7 13 


CHARPY IMPACT 
HARDNESS AT -40°F 
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TABLE Il 
Typical Mechanical Properties of Annealed''’ 
MST 6A1-4V Bar and Sheet 
SHEET 
140,000 
125,000 


BAR 
Ultimate Strength, psi Typical 140,000 
Minimum 130,000 

Yield Strength, 
.2% Offset, psi 125,000 
115,000 


Typical 130,000 
Minimum 120,000 
Elongation in 2° 
for Sheet —% 
Elongation in 1” 
for Bar —% 
Reduction in Area 
—% Typical 
Minimum 


Typical 15 12 


Minimum 10 10 


Hardness—Rockwell 
<= Typical 
Maximum 


(1) 7525° F-lhr-FC to 1100° F-AC 


Age Hardening and Annealing Large Sections 

The strength and ductility of the center of both 
annealed and age hardened MST 6A1-4V bar, heat 
treated in full section size, decrease as the section size 
increases. In order to obtain the maximum strength 
in the center of large sections, an intermediate tem- 
perature in the alpha-beta field should be used for 


solution treatment, so that after quenching a sub- 
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- 4—The | effect cf temperature on the stress to produce 0.2% 
defor ion and rupture in 300 hours for annealed and 


ege hardened MST 6A1-4V Bar. 





JULY-AUGUST 1958 


stantial amount of beta may be retained in the center 
of the section. 

Section size has little effect on the tensile and yield 
strengths of specimens machined from the center of 
large sections and annealed or age hardened in speci- 
men size, but the ductility decreases as the section 
size increases. This is shown for age hardened MST 
6A1-4V in Table III. The effect of temperature on 
the tensile properties of annealed and age hardened 
MST 6A1-4V 0.060” sheet is shown in Figure 3. 


TABLE Ill 
Effect of Section Size on the Tensile Properties 
of Age Hardened''’ MST 6A1-4V BAR‘? 
SECTION 
DIAMETER UTS Ys 


in. ksi ksi % 


+ 169 152 12 39 
lto 1% 163 149 10 27 
3to8 165 148 8 19 


ELONG. R. A. 


% 


©) 7700° F-lhr-WQ, 1050° F-2"2hr-AC 
‘2) Heat treated in specimen size. 


Creep Properties 

Time, temperature and stress affect the rate of de- 
formation of materials statically loaded. The effect 
of temperature on the stress to produce 0.2% _per- 
manent deformation and to produce rupture in 300 
hours for annealed and age hardened MST 6A1-4V 
heat treated as 5s” diameter bar are shown in Fig- 
ure 4. 
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Fig. $—Fatigue strength of annealed and age hardened MST 6A1-4V 
58” diameter bar. 


Fatigue Properties 
Figure 5 shows the endurance limit for MST 6Ai- 
4V 5s” diameter bar in the annealed and in the age 
hardened conditions. These data were obtained from 
a rotating beam fatigue test. For most titanium alloys 
the unnotched endurance limit is 50 to 55% of the 
ultimate tensile strength. Therefore, the age hard- 
ened bar would be expected to have a higher endur- 

ance limit than annealed bar. ¢ ¢ ¢ 





USE OF GAS IN HEAT TREATING 
OPERATIONS AT CHRYSLER 


By ROBERT E. MORKEN, Consultant 
Heat Treating Methods and Equipment 
Chrysler Corporation 
Detroit, Michigan 





Editor's Note: The author has also written a_ previous 
article entitled “The Use of Electricity in Heat Treating 
Operations at Chrysler” which appeared in the May- 
June issue. 











HE USE of natural gas fuel at Chrysler Corpora- 

tion in Detroit and plants in other locations 
amounts to many hundreds of millions of cubic feet 
each month. This quantity of natural gas represents 
a lot of heat, and for just one month in 1957, the 
gas bill was in excess of $196,000.00. This represented 
actual usage of nearly 375 million cubic feet and 
was typical of an average month. 

To give some idea of how this gas was used for 
various operations in the Detroit Chrysler plants, the 
following tabulation may be enlightening: 

1,275,000 CFH 
423,000 CFH 
275,000 CFH 

78,000 CFH 


Paint Drying 

Heat Treating & Sintering 

Forging 

Metal Melting 

Engine Testing 32,000 CFH 

Spray Booth Makeup Air 157,000 CFH 

In addition to the above, there are 116 generators 

engaged in the production of furnace atmospheres 
which consume some 208,000 cubic feet per hour for 
exothermic atmospheres. These figures give some idea 
as to the extent natural gas is used in the Chrysler 
plants. While the greater amount of gas is used for 
paint drying, a considerable amount is also used for 
heat treating operations, several of which will be 
described. 


Fig. 1—World’s first gas carburizers built by Surface Combustion 
Corporation. Single row, muffle type. 


There are in today’s highly complex automobile 
over 13,000 individual parts. Many of these com- 
ponents require heat treatment for one reason or an- 
other. For instance, we anneal castings to improve 
their machinability and to put the metal to rest, so 
to speak. This contributes to dimensional stability and 
reduces distortion following the machining operations. 
For the same reasons, we either anneal or normalize 
forgings. These heat treatments are conventionally 
carried out in direct gas-fired furnaces and we employ 
a large number of furnaces for this purpose. 





Fig. 2—Six-row gas carburizers in + 
tempering oven. 


Hardening Operations 


A great number of automotive components require 
hardening in order to increase the tensile strength and 
yield point of the material. Heat treatment of such 
parts enables us to use components of much smaller 
cross section than would be possible without a heat 
treatment. The hardening operation is usually carried 
on by heating to a temperature in the range of 1400° 
to 1600° F. After holding the work at temperature 
long enough to insure uniformity and complete solu- 
tion of carbides, it is quenched in oil, water, brine or 
caustic solution. The temperature of heating and the 
choice of the quenchant is dependent upon the chem- 

(Continued on page 10) 
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Repeatedly heated to 18S0°F... 


SS 


Repeatedly cooled to quench temperature... 


Inconel alloy stack-type trays look 
“good-as-new’’at 2000-hour mark 


These lightweight Wiretex-made fixtures also push treating costs down 20% in same period 


These pictures make it clear. 

After 2000 hours of pit-type heat- 
treating service, these Inconel* 
nickel-chromium alloy trays fabri- 
cated by Wiretex for Fenn Mfg. Co., 
Newington, Conn., manufacturers of 
rolling mills and swagers, are prac- 
tically undamaged. 

No serious attack from high heat. 
From thermal shock. From furnace 
atmospheres. From oxidation. From 
heavy loading. From quenching or 
degreasing media. 

No serious effect, either, from the 
tempering, and — 120°F deep-freeze 
operations through which these 
same trays must often go. 


Strength, fabricability of 
Inconel alloy opens way to 
new operating economies 


Wiretex Mfg. Co., Inc., Bridge- 
'@ port, Conn., has used the excel- 


lent strength and fabricability of 

wrought Inconel alloy to design into 

these trays features that cut Fenn’s 
heat-treating costs some 20%. These 
include: 

(1) A reduction in fixture weight that 
cuts heating time approximately 
25%. 

(2) An increase in allowable work load 
per tray over former trays of 30%. 

(3) Improved stacking and lifting con- 
figurations speed materials han- 
dling. 

The use of easily weldable Inconel 

alloy also improves repairability of 

the equipment, extends its life ex- 
pectancy. There are two good ways 
to get the word about Inconel alloy 
fixtures: Your fabricator is one. The 
vther is to write for the Inco bul- 
letin, “Keeping Costs Down When 
Temperatures Go Up.” « registered trademark 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


— 


“This shows you tray design. Walls 
are solid Inconel alloy rolled and welded. 
Removable Inconel alloy grid and woven 
screen rest on shoulder.” 


Nickel Alloys 
in co rn ee | ..- for long life at high temperatures dco, y 
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USE OF GAS IN HEAT TREATING 

(Continued from page 8) 

istry of the steel being treated. Parts subject to the 
hardening treatment are usually in a finish or semi- 
finish machined condition. In order to prevent the 
formation of scale and decarburized surface, harden- 
ing operations are usually carried out under the pro- 
tection of an endothermic atmosphere. Hardening 
means just exactly what the name implies. This heat 
treatment results in a considerable increase in the 
hardness of the material. This is accompanied by a 
proportional increase in the tensile strength and yield 
point. There also results, however, a sharp decrease 
in ductility. This manifests itself as brittleness. To de- 
crease brittleness, the hardened steel is usually tem- 
pered or “drawn” to a lower hardness. Tempering is 
done within the range of 375° to 1200° F. depending 
on the final physical properties desired, and controlled 
to a considerable extent by the alloy content of the 
steel. Tempering also serves to decrease the very sub- 
stantial stresses caused by the severe thermal shock 


of the quenching treatment. 


tig 


REL 


‘ 
T7177 
— 
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Fig. 3—Two-row gas carburizer with electro-mechonical actions. 


Hardening operations throughout Chrysler Corpor- 
ation are extensive. All highly - stressed components 
such as steering knuckles, connecting rods, crankshafts, 
rear axle drive shafts, etc. require hardening. In addi- 
tion to this, the bolts which are used to fasten these 
parts together are hardened. We use a considerable 
variety of equipment for this purpose. Mechanized 
batch-type furnaces are used for the small volume 
work. Continuous pusher tray-type equipment is ex- 
tensively employed, and a large number of link-type 
belt furnaces are used. These furnaces are all gas-fired 
and are of the radiant-tube type. 


Types of Equipment 


Several years ago we incorporated widely scattered 
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bolt-making facilities in one area in our Highland Park 
plant. Some of the bolts involved were made of alloy 
steel and required an oil quench. Others were made 
of plain carbon steel and required a quench in caustic 
solution. To fulfill these requirements, we installed 





Fig. 4—Electro-mechanical arrangement on the six-row gas car- 
burizer. 

four radiant-tube gas-fired continuous link-belt type 
furnaces. Two of these furnaces were set up with an 
oil quench, and two of them with a caustic quench. 
To provide for flexibility, we arranged so that either 
oil or caustic could be used on the center two furnaces. 
These furnaces are loaded by means of a flight-type 
piano hinge conveyor extending about 20 feet ahead 
of the charge end of the furnace. This arrangement 
enables one \nan working with a bridge crane to keep 
the four conveyors well loaded ahead of the furnaces. 


Fig. 5—A typical endothermic generator installation. 


The loading conveyors feed into Syntron Vibrating 
Feeders which serve to meter the furnace load. In 
this manner, furnace time is used to the maximum by 
insuring full volume at all times. The furnaces are 
on the order of 30 feet long and use alloy link belts 
of six inch pitch. This provides for decent dispersal 

(Continued on page 19) 
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WILSON “ROCKWELL” 


HARDNESS TESTERS 
WORLD'S STANDARD OF ACCURACY 


EQUIPMENT for EVERY 
Hardness Testing 
Requirement 


No matter what your hardness testing requirements are, there’s 
a WILSON “ROCKWELL” instrument to do the job. Choose from 
this complete selection of hardness testers: 

“ROCKWELL” —for most hardness testing functions. 
Superficial—for extremely shallow indentations. 
Twintester—combines functions of ‘““ROCKWELL”’ and ‘“ROCK- 
WELL” Superficial testers. 

Semi-Automatic (manual feed) and Fully Automatic—for auto- 
matically classifying tested pieces as CORRECT, TOO HARD, or 
TOO SOFT—at test rates up to 1000 pieces per hour. 

Special Machines—for testing large objects, obtaining internal 
readings, and other unusual applications. 

ALL WILSON “ROCKWELL” hardness testers provide 
these advantages: 

Accurate performance—precision built, with exact calibration, 
for consistently correct results. 

Long life—durable as a machine tool. 

Easy operation—even an unskilled operator can get perfect 
readings. All controls conveniently grouped. 

Easy maintenance—interchangeable mechanisms, with spindles 
mounted on oil-less bearings. 





DIAMOND “BRALE" PENETRATORS 
for perfect testing every time 


A perfect diamond penetrator is essential to accurate hardness 
testing. Since one point of hardness on the “ROCKWELL” scale 
represents only 80 millionths of an inch of penetration—only 40 
millionths on a Superficial tester—the slightest imperfection 
will cause a false reading. 

Only perfect Wilson Diamond Brale Penetrators are sold. Each 
diamond is flawless, with no chips or cracks. It’s cut to an exact 
shape. Microscopic inspection and a comparator check of every 
diamond—one at a time—assure this perfection—and assure 
you of accurate hardness testing every time. 





A COMPLETE LIBRARY of Helpful Information 


A wide variety of bulletins tells about hardness testing, 
and describes the many instruments, accessories, and 
services Wilson offers. Write for your choice: 
DH-325—WILSON “ROCKWELL” Hardness Testers ¢ 
DH-326—“‘ROCKWELL” Superficial Hardness Testers 
e TT-58—“ROCKWELL” Twintester « DH-327—Special 
“ROCKWELL” Testers, including Automatic and Semi- 
Automatic models e DH-328—TuKoNn Tester, for pre- 
cision MICRO and MACRO testing 


MECHANICAL INSTRUMENT DIVISION 


AMERICAN CHAIN & CABLE 


230-R Park Avenue, New York 17 
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“ROCKWELL” 


Twintester 


Superficial 


Automatic 


TUKON Tester 
(for MICRO and 
MACRO testing) 





THREE NEW HEAT-TREATABLE 
TITANIUM ALLOYS 


MAURICE J. DAY 


Vice-President of Technology 
Crucible Steel Company of America 


Crucible Steel Company of 
America, Pittsburgh, Pennsylvania, 
has recently developed three new 
heat-treatable titanium alloys, one 
of which is the first heat-treatable 
all-Beta titanium alloy to be pro- 
duced, 

The three alloys have the unique 
advantage of being “formage- 
able,”""—capable of being readily 
formed in the so-called solution 
treated or “soft” condition and 
then strengthened by simple ther- 
mal aging treatments. 

The strengths obtainable with 
each of these alloys are higher 
than previously possible in titanium 
sheet materials. 

The new Beta alloy, B 120 VCA, 
(austenitic—120,000 psi minimum 
yield), invented and developed by 
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Editor’s Note: /¢ is planned to pre- 
sent a feature article on the heat 
treatment of these new alloys in 
a future issue. 








Crucible, represents a major tech- 
nological breakthrough for the 
titanium industry comparable to 
the development of austenitic 
stainless steel in the stainless steel 
field. The material is described as 
having the highest strength weight 
ratio of any metal currently pro- 
duced. 

The new grades are expected to 
find wide use in the advanced air- 
craft now being developed, and 
the Beta alloy in particular holds 
great promise for applications in 
guided missiles where savings of 
pounds of weight mean hundreds 
of miles of increased range. 

Crucible announced the new 
alloys at a Forum attended by 
more than 40 technical editors 


WALTER L. FINLAY 
Director of Research 
Crucible Steel Company of America 


DWIGHT W. KAUFMANN 


Manager, Titanium & Vacuum Metals 
Products Division 

Crucible Steel Company of America 
from industrial 
tions. 

The Forum was opened by Dr. 
M. J. Day, Crucible’s Vice-presi- 
dent of Technology. Dr. Walter L. 
Finlay, Director of Research, 
then presented a paper entitled 
“Titanium Alloys for Aircraft and 
Spacecraft” followed by “Titanium 
in Perspective” by Dwight W. 
Kaufmann, Manager, Titanium and 
Vacuum Metals Products Division. 

Following the addresses, a panel 
of experts on the subject of titani- 
um answered questions. The panel 
included Dr. Day; Dr. Finlay; Mr. 
Kaufmann; M. B. Vordahl, chief 
research metallurgist, Crucible 
Midland Research Laboratory; and 
R. F. Malone, supervisor, Pilot 
evoduction Section, Midland Re- 
search Laboratory. © @ 
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You Should Know About Dark 


Protective Coatings for Steel 


For the prevention of carburization or decar- 
burization. Applied by brushing or spraying 
on clean metal surfaces. It is not recom- 
mended for threaded work nor is it designed 
for use in salt baths. Especially suitable for 
protecting the surfaces of high speed steel 
tools hardened from furnaces with or with- 
out atmospheric control. 


Somple of corburized SAE 1015 steel, 
For selective carburization in liquid baths. Pro- treated on top and right hond edges to 
vides positive protection against carburiza- cca pri game trscaaey — 
tion on areas that have been brushed or 
sprayed with it. Particularly advantageous 
where such difficult sections as threads are 
to be protected against liquid carburization. 
Can also be used successfully in gas or com- 
pound carburizing. 


For selective nitriding in ammonia atmospheres. 
An easy to mix, quick drying liquid paint; ’ 
easily removed after nitriding by wiping or a 
brushing. a 





Sample of Molybdenum high speed steel, 
hardened after treatment of top and 
For the prevention of excessive scaling on steel. loft hand edges with NO-CARB while 
A paste of brushing consistency for use on Pere cee pom are Seprenectod. 
high alloy steels, die blocks and forgings. 
Acts as a die lubricant and prevents the loss 
of valuable alloys during heating operations. 
It is also used on the outside of pressed steel 
pots to prevent excessive oxidation. May be 
brushed or sprayed. Removed by mechanical 
working. 


For the prevention of carbon penetration into 

steel. Used on threaded sections or other 

locations where No-Carb would be difficult 

to apply or remove. Not designed for use in ‘ 

salt baths. An example of selective carburization 
with NO-KASE. Note the clear cut line 
of demarcation between the protected 
and unprotected oreas (treated in PARK- 
KASE for 3 hours at 1600 deg. F.) 

- 


y. 


Liquid and Solid Carburizers ¢ by 
Neutral and High Speed Steel Salts « Coke 
Lead Pot Carbon « Charcoal « No Carb 
e Carbon Preventer * Quenching and Tem- 
pering Oils « Drawing Salts *« Metal 
Cleaners * Kold-Grip Polishing Wheel Cement 


8074 MILITARY AVE. DETROIT 4, MICH. 
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a problem in labor arbitration taken from the 
files of the American Arbitration Association 





The Case of the “Probable Damage” 

When a job evaluation plan was set up in a machine 
shop, every operation was examined and rated in 
accordance with degree of skill required, hazards, 
responsibility for equipment, and other factors. A 
“point value” was placed on each item, and the total 
determined what the job should pay. 

Things went smoothly for a while, until a story in 
the company house organ pointed out that a certain 
lathe cost over twenty thousand dollars. That gave 
the shop steward an idea. 

“The lathe operator’s job must have been under- 
rated on the ‘responsibility’ factor,” he said. “Accord- 
ing to the job evaluation plan, it was figured that 
damage to the machine due to carelessness might cost 
up to $1000. Now we find out there’s a lot more 
involved. The job should have been given a higher 
point value and a higher rate of pay.” 


Management didn’t agree. “If anything, that job 
was over-rated. Our experience shows that the actual 
damage has never exceeded $500,” said the plant 


manager. 

Since they couldn't agree on the union’s demand 
for more money, the case went to arbitration under 
the rules of the American Arbitration Association. 


What Would YOU Do? 


THE AWARD: The arbitrator drew a_ distinction 
between “probable” damage and “possible” damage. 
While admitting it was possible for many thousands 
of dollars worth of damage to be done, experience 
showed that the “probable” damage was within the 
limits indicated in the original job evaluation plan. 
“The evaluation of the responsibility factors must deal 
with the normal, not the abnormal situation,” he con- 
cluded. “The ratings are properly based for these 
factors on normal expectation and they are supported 
by the evidence of experience.” 
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The Case of the Saturday Clean-Up 

One Saturday, two stock clerks were called in to 
take inventory. They were to be directed by two 
supervisors. Shortly after they started work, one of 
the top executives walked through the plant. Noticing 
some rubbish piled around the machines, he ordered 
the men to clean up. All four pitched in and got 
things straightened up in about two hours. They then 
proceeded with the inventory for the rest of the day. 

The next week the union filed a grievance. “Clean- 
up is bargaining unit work and the supervisors had no 
business doing it,” said the local president. “You 
owe two hours pay at time-and-a-half to the man 
who would have been called in if you had asked for 
three stock clerks that day.” 

“I admit the supervisors shouldn't have worked,” 
answered the personnel manager. “But it didn't 
justify calling in another man anyway. If the super- 
visors hadn't worked, the two stock clerks would 
have done it. Nobody lost any work so we don't 
owe any pay.” 

Since the parties couldn't agree, it went to arbi- 


ration. 

mane What Would YOU Do? 

THE AWARD: The arbitrator said that wherever 
possible, a remedy must be found for every contract 
violation. It was conceivable, he said, that if the 
supervisors hadn't helped on the clean-up, the two 
stock clerks might have been asked to work later that 
day or that some inventory work might have remained 
for the following week. The remedy for the contract 
violation was two hours pay at time-and-a-half for 
the man on the seniority list who would have been 
called in if the personnel manager had decided he 
needed three production workers that Saturady instead 
of two. 

CAUTION: The award in these cases is not an 
indication of how other arbitrators might rule in other 
apparently similar cases. @ @ e 
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February—Bought lower grade Later—Discoloration of finished parts apparent. 
ammonia at a bargain price... rejects more frequent, pickling necessary... 


Still tater—Oil! Pressure regulators clogged, Too late—Shut down metal treating 
catalyst poisoned, incomplete dissociation... line for repairs... 


Be trouble-free—use only 
Armour's 99.98% pure ammonia 
in your metal treating operation! 


Such consistent purity, dependable delivery service from 
163 stock points and 8 bulk stations—and a technical service 
that’s second to none—make Armour your one best source 
for trouble-free ammonia. For further information and a copy 
of the informative Dissociated Ammonia booklet, write us 
on your company letterhead. 


ARMOUR AMMONIA DIVISION 
1353 West 31st Street « Chicago 9, Illinois 
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MTL Activities 








NEW FURNACE INSTALLED 


What is said to be the world’s 
largest gas-fired Homocarb fur- 
nace, measuring 15 ft. high by 6% 
ft. in diameter, has recently been 
placed in operation in the plant of 
O. T. Muehlemeyer Heat Treating 
Company, commercial heat treaters 
in Rockford, Ill. 

“This furnace is part of a quality- 
control expansion program extend- 
ing over the next two years,” says 
Mr. Carl H. Muehlemeyer, Presi- 
dent of the heat treating company, 


and member of the Metal Treating 
Institute. 

“It reached us ready for installa- 
tion with complete instrumentation 
for automatic control of tempera- 
ture and carbon potential. This 
equipment took a sizable bite out 
of our expansion capital, but we 
chose it deliberately after much 
consideration because we know 
that with it, we can give our cus- 
tomers the quality and service they 
require at a competitive cost.” 

In the metalworking industry, 
Homocarb furnaces have become 








wo RED'S fovpoit 


CAS FIRED 








a widely-recognized trade name for 
Leeds & Northrup forced convec- 
tion, automatically-controlled fur- 
naces. Only recently has L&N 
offered gas-fired units equivalent 
in design, construction and instru- 
mentation to their electrically-fired 
units. 

During operation, a Microcarb 
controller and Carbon recorder 
automatically record and control 
the carbon potential of the atmos- 
phere directly from the work 
chamber. A Carbohm mounted 
through the furnace lid continu- 
ously measures the atmosphere 
and transmits an electrical signal 
to the recording and controlling 
instruments. The temperature con- 
trol instruments automatically pro- 
portion burner on-time to the 
demand of the work load by a 
duration type of on-off control. 

This precision instrumentation 
makes the equipment entirely prac- 
tical for a great variety of heat 
treating applications such as gas 
carburizing, hardening, homogene- 
ous carburizing and carbon restora- 
tion. 

NEW POSITION 

Robert C. Gross, manager of 

Kinetics Corporation, a member of 


the MTI and the processing divi- 
sion of High Vacuum Equipment 
Corporation, Hingham, Mass., has 


(Continued on page 18) 
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Whatever the 
rocey atti alt=) a) ae 


EUROPE 


AFRICA 


AUSTRALIA SOUTH AMERICA 


its performance and name 


are the same around the world 


Other Outstanding 
Shell Industrial Lubricants 


Shell Tellus Oils—for closed hydraulic 
Systems 

Shell Alvania Grease— multi-purpose 
industrial grease 

Shell Turbo Oils—for utility, industrial 
and marine turbines 

Shell Rimula Oils—for heavy-duty diesel 
engines 

Shell Talona R Oil 40—anti-wear crank- 
case oil for diesel locomotives 

Shell Dromus Oils—soluble cutting oils 
for high-production metal working 

Shell Macoma Oils—for extreme pres- 
sure industrial gear lubrication 
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Shell Voluta Oil is a stable high-speed quenching oil that proves 
ideal for use in both static and circulating quenching systems. 

Voluta® Oil offers two unique characteristics: (1) It remains 
stable at temperatures up to 180°F. with no appreciable sludge 
formation. (2) It permits safe, rapid quenching of parts which 
ordinarily have a tendency to distort. 

Voluta Oil is available on a world-wide basis, and you can 
be sure your customers abroad will get the same performance 
from your quenching equipment that your domestic customers 
rely upon. Write for complete information to Shell Oil 
Company, 50 West 50th Street, New York 20, N. Y.,or 100 
Bush Street, San Francisco 6, California. 


SHELL VOLUTA OIL ‘SHELL 





SAVE DESIGN TIME! 
Let this ASME Handbook 


show you best accepted 


methods for 


e forming 

e working 

e finishing 
all engineering 
metals 


IN THIS HANDBOOK 

YOU WILL FIND DE- | 

TAILED DATA on. the | 

various processes by 

which metals are con- | 
verted into finished products. Composed 
of a wealth of practical, day-to-day engi- 
neering helps, the book covers such areas | 
as: the heat treatment of steel, all forms 
of casting, hot and cold working, powder | 
metallurgy, welding, machining, and elec- | 
troforming. For each of the manufacturing | 
methods there is a compilation of the basic | 
physical characteristics to be considered, | 
and the general advantages and limitations | 
usually encountered. 


Just Published! 
ASME HANDBOOK 


METALS ENGINEERING 
—PROCESSES 


Edited by ROGER W. BOLZ 
Formerly Associate Editor, 
Machine Design; now Editor, Automation 
oe 
Sponsored by the Metals Engineering 


Handbook Board of the American 
Society of Mechanical Engineers 


423 pages, 7 x 10, 512 illus., $13.50 


ILLUSTRATED WITH HUNDREDS OF TABLES, 
CHARTS AND OTHER HELPFUL MATERIAL. 
the book gives needed facts on scores of pro- | 
duction processes. Not only are all the common, 
well-known fabrication methods covered, but you 
have information on many lesser-known techniques 
that many times prove to be the answer to tough 
production problems. Investment casting, stretch 
forming, powder metallurgy, flame machining, and 
electroforming are a few examples of this latter 
case. The depth of coverage makes easy the job 
of picking the most suitable process and adapting 
your design to that process. Take the section on 
welding, for example: 
flame cutting, welding 
processes, design for In 9 big sections: 
welding, sper ee |. Heat Treatment of 
welding, furnace braz- Stee! 
ing, soldering, and met- 
allizing are all included 
under this heading. All 
the other processes of 
metal conversion are 
treated in equal detail. 
Thus, in a single, au- 
thoritative desk-top ref- 
erence, you have the 
answers to scores of de- 
Sign problems. 





. Casting 

. Hot Working 

. Cold Working 

. Powder Metallurgy 

. Welding and 
Cutting 

. Machining 

. Finishing 

. Electroforming 








Order now from: 
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271 North Ave. © New Rochelle, N. Y. 
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(Continued from page 16) 


been appointed vice president and 
general manager of both organiza- 
tions. 


EASTERN REGIONAL MEETING 

A very successful meeting of 
the Atlantic Coast Chapter of the 
MTI was held in Philadelphia, 
Pennsylvania on Friday, June 20th, 
and was highlighted by plant visi- 
tations of two member companies. 

Eighteen different companies 
were represented by more than 40 
individuals, and the Chairman of 
the Chapter, Mike Kober of Com- 
mercial Metal Treating, Inc., 
Bridgeport, Connecticut, presided 
over the business session. 

The meeting convened at the 
Metlab Company plant in Philadel- 
phia at 9:30 A.M. and the mem- 
bers were welcomed by Horace C. 
Knerr, president of Metlab. A 
general conference and panel dis- 
cussion session on various heat 
treating problems was then held 
for the rest of the morning, fol- 
lowed by a buffet luncheon in the 
plant. 

In the afternoon an_ illustrated 
lecture on the subject “A Typical 
Wage Program for the Heat Treat- 
ing Industry” was to be presented 
by Mr. Ray Rafeto, but in his 
absence it was delivered by Mr. 
Conrad H. Knerr, vice-president of 
Metlab Co. A_ conducted tour 
through the plant concluded this 
part of the program. 

At 3:30 P.M. the group drove io 
Lansdale, Pennsylvania, to visit 
the new facilities of the J. W. Rex 
Company where Walter Rex, presi- 
dent of the company, and members 
of his staff conducted the group 
through the various plants, particu- 
larly the new plant manufacturing 
120 mm shells. 

Dinner was served for the group 
at the Manufacturers Golf & Coun- 
try Club, and after informal con- 
ferences were held, the meeting ad- 
journed at 9:30 P.M. 


MIDWEST CHAPTER MEETINGS 

Two dinner meetings of the Mid- 
west Chapter of the MTI were held 
in the last few months; one last 
March in Morton Grove, Illinois, 
and the other in May in Milwau- 
kee, Wisconsin. 

Eight member companies were 
represented at the March meeting, 
and the business session following 
dinner was presided over by Chair- 
man Walter Hamilton of Accurate 
Steel Treating Co., Chicago, Illi- 
nois. Various heat treating prob- 
lems were discussed followed by 
suggestions for the type of meet- 
ings that would interest the ma- 
jority of members. 


NEW PROCESSING FACILITIES 

The Lindberg Steel Treating 
Company announces the acquisi- 
tion of the processing facilities of 
the flame hardening department of 
the Metal Improvement Company 
of Los Angeles, California. 

These have been integrated into 
the selective heating division of 
Lindberg’s Los Angeles Branch 
located at 2910 South Sunol Drive, 
and will provide additional pro- 
ductive capacity for selective heat- 
ing services by the oxy-acetylene 
method. 

The acquisition also supple- 
ments the electrical induction 
heating and other metallurgical 
services now provided to the metal 
component manufacturers of the 
Los Angeles area. 


NEW FURNACE AND PLANT 

Mr. Al T. Ridinger, president 
of Metallurgical, Inc., Minneapolis, 
Minn., has announced plans for a 
new electric furnace 12 feet in 
diameter and 40 feet long to be 
used for heat treating the main 
body of a missile which will be 
shot at the moon. The furnace will! 
be constructed in a new three- 
million-dollar plant to be located 
in the Minneapolis area. 

It was also announced that re- 
cently Mr. Ridinger’s brother, 
Larry, vice-president of the com- 
pany, was invited to Puerto Rico 
to discuss the opening of a branch 
plant there. 
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USE OF GAS IN HEAT TREATING 
(Continued from page 10) 


of work in the quench tanks. The quench tanks are 
designed to provide for a free fall of eight feet before 
the bolts touch the quench conveyor. This is sufficient 
to prevent tempering due to unquenched work touch- 
ing work already lying on the conveyor. The quenched 
bolts then proceed through power washers to remove 
the quenchant, and then through tempering furnaces 
designed to give a cycle time of one hour at tempera- 
ture. This insures a good, tough product. After tem- 
pering, the bolts are quenched in a soluble oil solution. 
Quenching after tempering is done to prevent a phe- 
nomenon called temper brittleness, and the soluble oil 
is present to protect the bolts from corrosion during 
shipment to the assembly plants. 


Fig. 6—Radiant tube gas-fired belt furnace with Syntron loader. 


Protective atmosphere for the four hardening fur- 
naces is manufactured in endothermic type generators 
having rated capacities of 2000 CFH to 45,000 CFH 
each. The output from the generators is fed into a 
header from which each of the furnaces receives its 
proper allotment. When this installation was made we 
did not know of any atmosphere furnaces operating 
over caustic quench tanks. Caustic vapors, if allowed 
to enter the furnace chamber, would cause rapid de- 
terioration of the alloy furnace components and also 
the refractory lining. Chrysler, along with Holcroft 
Company engineers, therefore pioneered a rather novel 
arrangement to prevent this from occurring. This ar- 
rangement consisted of a 6000 CFH fan attached to 
the quench chutes of the two caustic quench furnaces. 
This allowed for removal of 3000 CFH of atmosphere 
from each of the quench chutes. This atmosphere was 
passed through a water tower to remove the caustic 
vapors and also to reduce the temperature. It was 
then passed through a refrigerator cooling system to 
lower the temperature to approximately 35° F. This 
complete arrangement successfully removes the caustic 
vapors and also lowers the dew point of the atmos- 
phere so that it can be returned to the furnace to pro- 
vide a portion of the atmosphere requirements. 

The hardening installation just described processes 
about three tons of bolts per hour. This load comprises 
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bolts from 3/16 of an inch in diameter up to and 
including 15/16 inches. The bolts range in length 
from 1/4 inches to over 6 inches. Over a million such 
bolts per day are hardened. 


Carburizing Overations 

Another heat treating practice commonly used in 
automotive work is called carburizing. In this process, 
steel is heated to a range of 1600° to 1700° F. in an 
environment having carbon available. The available 
carbon combines with the steel from the outside pro- 
gressively toward the center, and by disrupting the 
carburizing cycle at precalculated times it is possible 
to control the depth of penetration. This results in the 
so-called “case” associated with carburized parts. 
Quenching follows the carburizing cycle, and this pro- 
duces a very high hardness in the high carbon outer 
surface and a core of lower hardness. Parts thus 
treated have the ability to resist wear and at the same 
time to withstand a certain amount of deflection due 
to the relatively soft core. Carburized components are 
usually tempered at a low temperature, in the range 
of 375° to 425° F. This accomplishes as much stress 
relief as possible without appreciably affecting the high 
surface hardness which is desired. 

Carbonitriding, cyaniding, nicarbing, etc., are all 
specialized variations of the carburizing process. In 
these processes, in addition to having carbon available, 
nitrogen is also made available—usually in the form 
of an ammonia addition. The nitrogen acts as a 
catalyst in the carburizing reaction, and also imparts 
a hardness element of its own. In general, the lower 
the temperature of treatment, the more manifest is the 
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nitrogen in contributing to the final hardness. There- 
fore, practices of this nature are carried on at lower 
temperatures than straight carburizing. A great deal 
of carbonitriding is done in the range of 1475° to 
1550° F. It is also possible to impart a case of very 
high hardness and great resistance to tempering by 
eliminating the carbon available and providing only 
a source of nitrogen. This treatment is called nitriding, 

(Continued on next page) 
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USE OF GAS IN HEAT TREATINS 
(Continued from page 19) 


and is accomplished at temperatures in the range of 
1000° to 1100° F. No nitriding is done today on our 
automobile components. It is used to impart very high 
hardness to certain tools used in manufacturing oper- 
ations. 

Years ago most of the carburizing was done by the 
so-called “pack” method. This outmoded practice of- 
fered very poor control of the process. Working con- 
ditions were dirty. The manual operations necessary 
were uncomfortably hot. The process did not lend 
itself well to mechanization. Therefore, it is no great 
surprise that we have replaced the “pack” method 
almost 100% with gas carburizing. In fact, the only 
pack carburizing that we do today is on experimental 
or prototype work where it would be too costly to 
tool for gas carburizing in view of the small volume 
involved. 


Fig. 8—Flamatic equipment flame hardens bearing surface of 
rocker arms. Each section has 8 fixtures that are manually loaded; 
the load operation is performed on one section while other is 
going through the flame process. After proper heating, the rocker 
arms are automatically ejected and dropped into oil quench bath 
from which they are automatically conveyed through the wash 
operation and then final inspection. 


Gas Carburizers 


Chrysler Corporation is proud of the fact that the 
first gas carburizers ever built were initially installed 
in our New Castle plant. These carburizers were sub- 
sequently moved to the Highland Park plant and they 
are still in use. These furnaces are of the direct-fired 
muffle type and use hot valves at the charge and 
discharge ends to provide a seal for the carburizing 
atmosphere. The work-handling mechanism is a single 
row tray pusher. The hot trays emerge through a dis- 
charge vestibule and must be manually unloaded. The 
work is quenched in separate quench tanks located 
adjacent to the furnaces. These furnaces are two in 
number and are capable of running about 300 pounds 
of .0300” case work per hour. 

When initially installed in the New Castle plant, 
25 pound gas was available and the burners were of 
the aspirator type. When the furnaces were moved to 
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the Highland Park plant, a gas compressor was pro- 
vided to give the required gas pressure. At a later 
date the burner system was changed and a low pres- 
sure premix system is now used to fire these furnaces. 

We have come a long way since the early days of 
gas carburizing. In our various plants we now have 
2, 3, 4, and even 6 row pusher-type gas furnaces, each 
custom designed to do a specific job. This equipment 
is constructed with integral quench systems, power 
washers, and tempering furnaces. Tray return to the 
charge end is mechanical and automatic. It is neces- 
sary for the furnace operator merely to load and 
unload the trays at one position in the cycle selected 
for ease in moving material to and from him. In fact, 
in some cases we even do the loading and unloading 
mechanically if the geometry of the parts involved will 
allow. Control of case depth and carbon concentration 
of the carburized case is precisely controlled. 

A great deal of our carburized work comprises the 
various gear sets necessary in the drive train of an 
automobile. For this purpose, we prefer to maintain 
the carbon concentration at or near the eutectoid—- 
in other words at about .85% carbon. Some allowance 
can usually be made for grinding stock, and the car- 
burizing process proceeds a little more rapidly with 
higher carbon potentials. Hence it is common prac- 
tice for us to aim for a carbon concentration at the 
surface of about .95% carbon. After the finishing 
operations, the gears will wind up at the desirable 
eutectoid range. Gears having a higher concentration 
of carbon in the surface layers tend to spall in service. 
It is for this reason that we sacrifice a little in higher 
hardness and wear resistance than would be obtained 
with a higher carbon in the surface. 

Carbon concentration is controlled in our opera- 
tions primarily by means of orsat analysis. Several of 
our plants insert shim stock periodically into the car- 
burizing chamber. The piece of shim stock is weighed 
before and after being subjected to the furnace at- 
mosphere. By means of charts predetermined by a 
series of weight checks against chemical analysis, it 
is possible to obtain a very accurate cross check on 
the carbon potential existing in the furnace. Lately we 
have begun experimenting with various types of instru- 
mentation designed to control accurately the carbon 
concentration analytically. Means are provided to ad- 
just automatically the ratio of needle gas to carrier gas 
as determined necessary by the analyzing element. 
Some of these instruments show great promise, and 
indicate the ability to compensate for radical changes 
in gross load contained in the furnace. A considerable 
amount of work remains to be done to adapt this 
type of control to our continuous carburizers, but the 
day is fast approaching when we will have removed 
the human element from this vital function. 


The heat treating facilities at our most recent auto- 
(Continued on page 30) 
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Here’s the work-horse 


for many a carbonitriding job 


This furnace hos complete automatic cycle 
and quench control. 


This is the most widely-used carbonitriding furnace of all. Day in and 
day out production of tons and tons of work has proved this furnace’s 
ability to increase production quality and volume and reduce costs. It 
is a versatile furnace, too, not only for carbonitriding but for other uses, 
carburizing, annealing, carbon restoration and many hardening applications. 


This type of furnace is available for both manual and automatic 
operation. It can be equipped either with Lindberg’s efficient new 
vertical radiant tubes for fuel-firing or for electric heating with 
Lindberg’s revolutionary new CORRTHERM element. 


Versatile as this furnace is, we don’t claim it is the best solution to every 
carbonitriding problem. But, whatever your need may be, talk it 
over with Lindberg. Our engineers, as they have done in so many 
instances, will recommend a sound answer—design it, build it, even 
field-install it if you wish. Just get in touch with the Lindberg plant or 
the Lindberg Field Representative in your locality. Lindberg 

_____ Engineering Company, 2466 West Hubbard St., Chicago 12, Illinois. 

i les Plant: 11937 S. Regentview Ave., at Downey, California. 
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LEE< ME HEAT TREATERS... 


HIGH TEMPERATURE 
HIGH VACUUM FURNACE 

The development by C. I. Hayes, 
Inc., of a High Temperature/High 
Vacuum Furnace brings entirely 
new heat treatment capabilities to 
metallurgists and development tech- 
nicians. The metallurgical capa- 
bilities of this type of furnace de- 
pend largely upon its temperature 
range, its low vacuum, and its pre- 
cise control. The combination of 
0.1 micron vacuum and 3000° F. 
controlled temperature opens up 
previously untouched fields for ex- 
ploration with production equip- 
ment. 

Under conditions obtainable 
with the new furnace, even such 
difficult, “exotic” metals as tita- 
nium, tantalum, tungsten, molyb- 


denum, zirconium, hafnium, and 
niobium (columbium) have been 
successfully heat treated with ex- 
cellent results and no discoloration. 

Among hard-to-treat metals, zir- 
conium, tantalum, and molybde- 
num are especially difficult because 
they are excellent “getters”’—they 
adsorb gaseous molecules so read- 
ily that they are used to maintain 
the high vacuums of electronic 
tubes. Such metals can be effec- 
tively degassed with ease in the 
Hayes furnace, although they do 
not begin to give up their adsorbed 
gases until temperatures have sur- 
passed 2200° F. 

Another example of the metal- 
lurgical capabilities of this equip- 
ment is in the annealing of “exotic” 
metals in preparation for rolling 
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A batch of bright and shiny diaphragms is removed from the cooling chamber after heat 
treatment in the new High Temperature/High Vacuum Furnace of the C. !. Hayes, Inc. 
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into fine foil used in capacitors, 
and for machining into control 
rods for nuclear reactors. Hafnium 
is especially liable to damage by 
surface gas contamination which 
will increase its hardness and re- 
duce its ductility. Only vacuum 
annealing can do this sort of job. 

All sorts of heat treating pro- 
cesses, including hardening, an- 
nealing, brazing, sintering, de- 
gassing, and reduction, can be 
quickly scheduled in and out of 
the plant. The furnace heats to full 
temperature within half an hour at 
most after pumpdown, as com- 
pared to the days usually required 
to bring other furnaces to full heat. 
After work has absorbed heat to 
requirements of specifications, the 
furnace below 700° F 
within half an hour for quick re- 
moval of charge. This greatly in- 
creased cycling speed means more 
charges per day and consequent 
increased production capacity. The 
exceptionally high vacuum, on the 
order of 0.1 micron, assures that 
work will come out of the furnace 
as bright as it went in, with no 
oxidation or discoloration. The 
vacuum actually functions as a re- 
ducing atmosphere for the removal 
of discoloration that may have re- 
sulted from previous machining 
operations. 

Among the many economies at- 
tainable by the new Hayes furnace, 
its ability to combine the anneal- 
ing and degassing operations is 
especially valuable. Since the vac- 
uum is of such a high order, it 
draws adsorbed or combined gases 
from the heated surface of the 
work, 

In addition to performing these 
two different operations simultane- 
ously, the furnace can also give 
successive treatments to the same 
charge without interruption, wait- 
ing, or unloading between steps. 
One high-temperature alloy, used 
in jet engines, could be brazed at 
2150° F, then diffused at 2050° F, 

(Continued on page 26) 
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Showing extrusions leaving the press. The die of Cromo-WV tool steel is not visible. 
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Die made from Cromo-WV 
passes tough extrusion test 


Juality plus economy — that’s the kind 
f a die steel they needed at American 
luminum Extruders, Miami, Fla., to 
produce aluminum extrusions used as 
ecorative trim, Our local tool steel dis- 
ributor, J. M. Tull Metal & Supply 
o., Ine., recommended Bethlehem 
romo-WV, 

“We've had a lot of experience with 
his grade,” they said. “Give it a try, and 
he performance figures will speak for 
hemselves,”’ 

That’s just the way it turned out. 
romo-WV_ was satisfactory in every 
ay. Hardened to Rockwell C-47, the die 
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extruded about 2,500 Ib of aluminum be- 
fore polishing was required, 

Cromo-WV, in addition to its 5 pet 
chrome, contains .30 pet vanadium. It is 
a modification of our popular Cromo-W, 
the original 5 pet chrome hot-work steel. 
Like Cromo-W, it combines red hardness, 
shock resistance, and resistance to heat- 
checking. It is an ideal grade for extru- 
sion work, 

Your Bethlehem tool steel distributor 
will be pleased to supply Cromo-WV, 
whether you want a production quantity 
or just enough to give it a trial. 


IT'S TOPS FOR BOTTLE CAPS 


Here’s a die made of BTR (Bethlehem 
Tool Room) which was used in producing 
millions of tinplate bottle caps. The die 
was hardened to Rockwell C-61, and was 
redressed about every third month. BTR 
is our general-purpose manganese-chro- 
mium-tungsten grade of oil-hardening 
tool steel. Tough, and safe-hardening, you 
can count on it for extremely long wear. 


ool Steel Fopies 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


In 
Machining Operations, 
Chips Tell a Story 


A good way to evaluate a machining op- 
eration is to examine the chips carefully. 
This step is particularly valuable in op- 
erations where large amounts of metal 
are removed at high speed. 

Generally, the color and shape of the 
chips tell a story which, when properly 
interpreted, can lead to improvements in 
the operation. For example, when ma- 
chining with high-speed steel tools, the 
chips produced should show some temper 
color (yellow or brown). If they do not, 
it means that speed and feed might be in- 
creased greatly, boosting the production 
rate on the machine. When machining 
with carbide or ceramic tools, the chips 
should always be highly temper-colored 
(purple or blue). If otherwise, you are 
probably “under-machining.” 

The shape of the chips will vary with 
the type of steel being machined, but 
comparison of chip shape under varying 
conditions may provide valuable infor- 
mation. The ideal chip shape, indicating 
ideal machining conditions, is like the 
letter “C.” Often the “C” can have a de- 
cided flourish, but this form of chip (on 
steel) is best. Generally, the secret of 
producing “C” chips lies in the proper 
balance of feed and depth of cut, versus 
speed. These factors should be varied 
whenever other types of chips are pro- 
duced, to develop the best machining coa- 
ditions. 

Examination of chip shape is also of 
value for control purposes. For example, 
if “C” chips are being produced in a ma- 
chining operation, and they become grad- 
ually longer or stringy, it indicates the 
tool is becoming dull, and requires re- 
sharpening. 

It is difficult to establish more specific 
rules which apply to all machining op- 
erations, due to their variety and com 
plexity. However, you can be sure that 
the proper control of chip color and shape 
will pay off in increased production. 


23 





SP 


il 






“Do-It-Yoursel 
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can sometimes be costly 





Buying equipment and supplies to perform heat treating operations within your 
own plant is only one step in many that must be considered when contemplating the 


installation or expansion of a heat treating department. 








When you have heat treating problems or 


need heat treating services . . 


. write 





Here are some of the factors that should be included when figuring 
the cost of operating your own heat treating department—of “doing 
it-yourself” when it comes to heat treating: 


@ Technical skill: Trained operators whose skill is the result o 

years of experience are essential 

@ Maintenance: Rapid deterioration of equipment occurs unles 

there is constant repair, maintenance, and skillful handling o 
the equipment 

® Quality control: Testing equipment and skilled operators ar¢ 

necessary to maintain uniformity and quality control of all hea 
treating operations 

® Sufficient equipment and supplies: A great variety of equipmen 

is needed to meet the requirements of annealing, brazing, hard 
ening, carburizing, stress relieving, nitriding, and all other hea 
treating processes; and an endless variety of materials and sup 
plies must be kept on hand. 

These problems and many more have been solved by commercia 
heat treaters. They have the answers because heat treating is thei 
business. 

Every MTI commercial heat treater listed here is a specialist wit 
complete service facilities under one roof. Each one has the facilities 
equipment, skill and experience which will enable him to meet you 
most exacting heat treating requirements. 
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Consult these companies: 


CALIFORNIA 


Certified Steel Treating Co. 

2454 E. 58th St., Los Angeles 58 
Hollywood Heat Treating Co. 

1041 N. Mansfield Ave., Los Angeles 38 
Lindberg Steel Treating Co. 

2910 S. Sunol Drive, Los Angeles 23 
Cook Induction Heating Co. 

4925 East Slauson Ave., Maywood 


CONNECTICUT 


Commercial Metal Treating, Inc. 

89 Island Brook Ave., Bridgeport 6 
Stanley P. Rockwell Co. 

296 Homestead Ave., Hartford 12 
Ircland Heat Treating Co. 

512 Boston Post Road, Orange 


ILUINOIS 


Senecca Heat Treating Co. 
124 S. Batavia Ave., Batavia 
Accurate Steel Treating Co. 
2226 W. Hubbard St., Chicago 12 
Allied Metal Treating Corp. of Hlinois 
333 N. California Ave., Chicago 12 
Dura-Hard Steel Treating Co. 

2112 W. Rice Street, Chicago 22 
Pearson Steel Treating Co. 

5757 W. Odgen Ave., Cicero 50 
Perfection Tool & Metal Heat Treating Co. 

1756 West Hubbard St., Chicago 22 
Fred A. Snow Co. 

1942 West Kinzie St.. Chicago 22 
American Steel Treating Co. 

P. O. Box 225, Crystal Lake 
Eklund Metal Treating, Inc. 

721 Beacon St., Loves Park, Rockford 
Lindberg Steel Treating Co. 

1975 N. Ruby St., Melrose Park 
Ipsenlab of Rockford, Inc. 

2125 Kishwaukee Street, Rockford 
GO. T. Muehlemeyer Heat Treating Co. 

1531 Preston St., Rockford 
C. U. Scott & Son, Inc, 

1510 First Ave., Rock Island 


INDIANA 


Quality Steel Treating Company 
1630 Locust Street, Anderson 


MASSACHUSETTS 


Kinetics Corporation 
2 Churchill Road, Hingham 
New England Metallurgical Corp. 
475 Dorchester Ave., South Boston 27 
Porter Forge & Furnace, Inc. 
74 Foley St., Somerville 43 
Greenman Steel Treating Co. 
284 Grove St., Worcester 5 


MICHIGAN 


Anderson Steel Treating Co. 

1033 Mt. Elliot Ave., Detroit 7 
Bosworth Steel Treating Co. 

18174 West Chicago Blvd., Detroit 28 
Commercial Steel Treating Corp. 

6100 Tireman Ave., Detroit 4 
Commonwealth Industries, Inc. 

5922 Commonwealth Ave., Detroit 8 
Standard Steel Treating Co. 

3467 Lovett Avenue, Detroit 10 
Vincent Steel Process Co. 

2424 Bellevue Ave., Detroit 7 
State Heat Treat, Inc. 

520 32nd Street, S. E.. Grand Rapids 8 
Lincoln Heat Treat, Inc. 

21235 John R, Hazel Park 
Metallurgical Processing Company 

2703 East Nine Mile Road, Warren 
Royal Oak Heat Treat, Inc. 

21419 Dequindre, Hazel Park 
American Metal Processing Co. 

12000 East Nine Mile Road, Van Dyke 


MINNESOTA 


Metallurgical, Inc. 
900 East Hennepin, Minneapolis 14 


MISSOURI 


Metallurgical, Inc. 

1727 Manchester Ave., Kansas City 8 
Lindberg Steel Treating Co. 

650 East Taylor Ave., St. Louis 15 
Paulo Products Co. 

5711 West Park Ave., St. Louis 10 


NEW JERSEY 


Ace Metal Treating Corp. 

611 Grove St., Elizabeth 2 
American Metal Treatment Co. 

Spring and Lafayette Sts., Elizabeth 
Benedict-Miller, Inc. 

Marin Ave. & Orient Way, Lyndhurst 
Bennett Heat Treating Co., Inc. 

246 Raymond Boulevard, Newark 5 
L-R Heat Treating Co. 

107 Vesey St., Newark 5 
Temperature Processing Co., Inc. 

228 River Road, North Arlington 


NEW YORK 


Owego Heat Treat, Inc. 
Rural Route 1, Apalachin 
Fred Heinzelman & Sons 
138 Spring St., New York 12 
Alfred Heller Heat Treating Co., Inc. 
391 Pearl St., New York 38 
Lindberg Steel Treating Co. 
620 Buffalo Road, Rochester 11 
Rochester Steel Treating Works 
962 Main Street, E. Rochester 5 
General Heat Treating Corporation 
206 Sand Street, Syracuse 3 
Syracuse Heat Treating Corp. 
1223 Burnet Ave., Syracuse 3 
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OHIO 


Queen City Steel Treating Co. 
2980 Spring Grove Ave., Cincinnati 11 
Ferrotherm Co. 
1861 E. 65th St., Cleveland 3 
Lakeside Steel Improvement Co. 
5418 Lakeside Ave., Cleveland 14 
George H. Porter Steel Treating Co. 
1273 East 55th Street, Cleveland 3 
Reliable Metallurgical Inc, 
3827 Lakeside Ave., Cleveland 14 
Winton Heat Treating Co. 
20003 Lake Road, Cleveland 16 
Dayton Forging & Heat Treating Co. 
2323 East First St., Dayton 3 
Ohio Heat Treating Co. 
1100 East Third St., Dayton 2 
PENNSYLVANIA 


Robert Wooler 

Dresher 
J. W. Rex Co. 

834 West 3rd St., Lansdale 
Drever Company 

220 West Cambria St., Philadelphia 33 
Lorenz & Son 

1351 N. Front St., Philadelphia 22 
Metlab Company 

1000 E. Mermaid Lane, Philadelphia 18 
Wiedemann Machine Co. 

Gulph Road, King of Prussia 
Pittsburgh Commercial Heat Treating Co. 
48th St., and A.V.R.R., Pittsburgh 1 
Pittsburgh Metal Processing Co., Inc. 

1850 Chapman Street, Pittsburgh 15 
TEXAS 


Dominy Heat Treating Corp. 

P. O. Box 5054, Dallas 
Superior Heat Treating Co., Inc. 

P. O. Box 169, Fort Worth 1 
United Heat Treating Company 

2005 Montgomery Street, Fort Worth 7 
Cook Heat Treating Co., of Texas 

6233 Navigation Boulevard, Houston 11 
Houston Heat Treating Company, Inc. 

2100 Quitman Street, Houston 26 
Lone Star Heat Treating Corp. 

5212 Clinton Dr., Houston 20 


WISCONSIN 


Allied Metal Treating Corp. 

P.O. Box 612, Milwaukee 1 
Metal Treating, Inc. 

729 South 16th St., Milwaukee 4 
Supreme Metal Treating Co. 

4440 West Mitchell St., Milwaukee 14 
Thurner Heat Treating Co. 

809 West National Ave., Milwaukee 4 
Wisconsin Steel Treating & Blasting 

1114 South 4lst Street, Milwaukee 15 
Harris Metals Treating Co. 

4100 Douglas Ave., Racine 

CANADA 


Ipsenlab of Canada Limited 
27 Bermondsey Road, Toronto 16, Ont. 





NEWS TO HEAT TREATERS 
(Continued from page 22) 
and finally annealed at 2250° F— 
all without removing it from the 
furnace and with almost immedi- 
ate temperature changes after each 
stage. 





Precise vacuum gauges and pumps give 
complete control of each stage in the vacuum 
cycle. 

The consulting experience of the 
Hayes organization, pioneers in 
vacuum furnaces since 1929, and 
now equipped with a full year’s ex- 
perience with this new furnace, will 
be available to all users interested 
in the potentialities of 
this new advance in heat treating 
equipment. 


research 


For further information circle No. 1 


FURNACE DIVISION ACQUIRED 

Hevi-Duty Electric Company an- 
nounces the following additions to 
its furnace staff, subsequent to the 
acquisition of the Industrial Furnace 
Division of Eclipse Fuel Engineer- 
ing on July 1, 1958. 

Mr. Richard Hayden, formerly 
head of the Industrial Furnace Di- 
vision at Eclipse, will have charge 
of gas furnace sales at Hevi-Duty. 
Mr. Hayden has over 30 years of 
experience in the design and sales 
of gas furnaces. 

Mr. Norman Acker, superinten- 
dent of the furnace manufacturing 
shop at Eclipse, will perform liaison 
work between the engineering, sales, 
and production departments at 
Hevi-Duty. Mr. Acker has been 
actively engaged in the design, sales 
and servicing of special gas furnace 
equipment since 1943. 
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Mr. William Swanson, with years 
of experience with manufacturers 
of automatic heat treating units, will 
continue to work with this type of 
equipment as a sales and service 
engineer. 

These additions to Hevi-Duty’s 
experienced staff of electric furnace 
design, sales, service and production 
engineers will enable the company 
to design, manufacture and service 
both electric and fuel-fired furnaces. 


For further information circle No, 2 


ECONOMISTS EVALUATE 
FUTURE GROWTH 

A capital goods expansion by the 
early 1960's and a doubling of labor 
costs by 1970 were predicted by 
two leading industrial economists at 
the 18th Annual Convention of the 
Alloy Casting Institute, held re- 
cently at Hot Springs, Va. Speaking 
before the producers of stainless 
steel and high alloy castings, Mr. 
Lester B. Knight, President of Les- 
ter B. Knight & Associates, Chicago, 
and Mr. E. Russell Eggers, Econ- 
omist of the McGraw-Hill Publish- 
ing Co., New York, emphasized 
that the foundry industry must take 
advantage of the present business 
recession to prepare for the pre- 
dicted upswing in capital goods 
production. 

Featured at the meeting was the 
election of new officers of the Alloy 
Casting Institute, to serve in the 
coming year. Elected President of 
the Institute was Mr. Paul L. Mc- 
Culloch, Jr., President of the Elec- 
tro-Alloys Division, American 
Brake Shoe Company, Elyria, Ohio. 
(See cut). 


Elected to the office of Vice 
President was Mr. J. B. Dear, Gen- 
eral Sales Manager, The Duraloy 
Company, Scottdale, Pennsylvania. 

Two new members were named 
to the Institute’s Board of Direc- 
tors. They are Mr. E. H. Platz, Jr., 
Lebanon Steel Foundry, Lebanon, 
Pa., and Mr. J. S. Woosters, Gen- 
eral Alloys Company, Boston, Mass. 
Mr. E. A. Schoefer, Mineola, New 
York was re-elected Executive Vice 
President and Treasurer of the In- 
stitute. 


For further information circle No. 3 


COLD TREATING UNIT 

Atlas Engineering Corp., West 
Hartford, Connecticut, announces 
its new Series ATL Low Tempera- 
ture Unit. These units are avail- 
able in two sizes, six cubic feet and 
thirteen cubic feet, and two tem- 
perature —120°F and 
—140° F. The refrigeration system 
is Freon 22/13 cascade incorporat- 
ing the latest advances in system 
design. The air inside the chamber 
is circulated by means of a fan 
through a low temperature evapo- 
rator thus assuring uniform condi- 
tions within the chamber. 


ranges, 


Some of the accessories avail- 
able are auxiliary heaters for con- 
trol above ambient temperatures, 
indicating and con- 
trolers, side wall penetrations and 
windows. 


recording 


The major application for this 
type of unit is in the field of metal 


fitting, cold 
and environ- 


stabilization, shrink 
treating of metals 
mental testing as well as special ap- 
plications. 

For further information circle No. 4 
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Pierce the Vapor Blanitet Fast 
with Cities Service QT-3 


Speeds Initial Hardening Stages... Slows Final 
Cooling for “Machine Shop Tolerances” 


Now...an oil that gives exceptionally fast 
quenching in the critical hardening stages and 
yet slows cooling in the final stage to eliminate 
cracking and give “machine shop tolerances” 
to even the most complicated shapes. 

Cities Service QT-3 contains a special wetting 
additive that breaks through the vapor blanket 
to give a fast, yet controlled quench. 


QT oils also contain an anti-oxidant that pre- 
vents sludge... keeps circulating systems oper- 
ating at top efficiency and enables the oil to be 
used indefinitely with minimum make-up oil 
added. 

Contact your local Cities Service office for de- 
tailed information on QT oils that can give you 
exceptional hardness with a minimum of distor- 
tion and yet save you money due to their stabil- 
ity and long life... or write: Cities Service Oil 
Company, Sixty Wall Tower, New York 5, N. Y. 


CITIES (4) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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THIS 
TELLS YOU 
AT 
A GLANCE 


This blue neck on the cylinder is 
about ammonia to be sure it will give trouble-free serv- 
ice in your dissociator. 

The blue band identifies Allied Chemical’s BARRETT 
BRAND Anhydrous Ammonia — the purest, driest you 


all you need to know 


AMMONIA 
IT’S THE PUREST, DRIEST / YOU CAN BUY 


can buy. Then, to make sure it’s delivered to you as 
pure as it’s made, blue neck cylinders get V.I.P. treat- 


ment at Allied: they’re reserved for metal treating serv- 


ice only, and every precaution is taken to make sure 
they’re free from oil or other contaminants. 


Order Barrett Brand Ammonia from any of these Allied distributors: 


ARKANSAS 
Little Rock: 
Co., 500 E. Markham St 
Thompson-Hayward Chemical 
Co., 3100 W. 65th St 


COLORADO 
Denver: Mine & Smelter 
Supply Co., 3800 Race St 
P.O. Box 9041 


CONNECTICUT 
West Hartford: The Christian 
Tetersen & Son Co 

26 Brook St,, P.O. 


FLORIDA 
Jacksonville: D. W 
615 E. Bay St 
P.O. Box 1346 
Miami: Columbia Chemical 
& Supply Co,, 7430 N.E 
ith Ct., Box 967 
L.R. Station 

Tampa: Food Equipment & 
Supply Co., Inc., 1809 Second 
Ave., P.O, Box 422 


GEORGIA 

Atlanta: Atlanta Nitrogen 
Division, Allied Chemical & 
Dye Corp., 127 Peachtree 
Street, N.E 

Macon: The Anderson Chemical 
Co., Inc., 1620 Waterville 
Rd., P.O. Box 1424 

Savannah: J. C. Warehouse & 
Transfer Co., Louisville Rd 
P.O. Box 2009 


ILLINOIS 

Centralia: Kem-I-Kal 
Engineering Laboratories, 
Inc., Pearcy & Broadway 

Chicago: Barrett Div., Allied 
Chemical & Dye Corp., 
2800 So. Sacramento Ave 
Westland Engineering 
Supply Co., 
53 W. Jackson Blvd 


INDIANA 
South Bend: Mid-Continent 
Chemicals, Inc., 
2217 So. Main St 
lOWA 
Burlington: 
Robbins, Inc., 
P.O. Box 591 


Box 247 


Anderson 


McKesson & 


100 N, 4th St 


Terminal Warehouse 


Cedar Rapids: McKesson & 
Robbins, Inc., 
900 2nd St,, 8S. E. 
Davenport Roederer Transfer & 
Storage Co., 513 Filmore St 
Des Moines: Blue Line Storage 
Co,, 226 Elm St 
Ottumwa: J 
120 W. Main St 
Sioux City: MeKesson & 
Robbins, Inc., 308 Pearl St 


KANSAS 
Wichita 
306 W 
KENTUCKY 
Henderson: P 
Chemical Co 
1100 N, Acams St 
Louisville: Griffin Chemical 
Co,, 528 Franklin St 
LOUISIANA 
New Orleans: Joseph Jurisich 
Warehouse, 338 No. Peters Bt 
Sam Reisfeld & Son, 
649 So. Galvez Bt. 
Shreveport: Thompson-Hayward 
Chemical Co,, 219 Beech 8t. 
MAINE 
Portland: Acme + oe) 
Co., 46 Market 


MARYLAND 
Baltimore; Leidy Chemicals 
Corp., 920 8. Eutaw St 
MASSACHUSETTS 
Attleboro: Reynolds & 
Markman, Inc., 88 Union St 
Malden: Barrett Div., Allied 
Chemical & Dye Corp., 
378 Commercial St 
Springtield: The Chemical 
Corp., 54 Waltham Ave 
West Springfield: Barker 
Chemical Co., 101 Circuit 
Ave,, P.O, Box 173 
Worcester: Brewer & Company 
Inc., Ind, Chem. Div., 
45 Arctic St 
Chemical Sales & Service Co., 
Inc., 45-61 Fremont St 
MICHIGAN 
Detroit: Barrett Div., Allied 
Chemical & Dye Corp., 
1200 Zug Island Rd 
Eaton Chemical & Dyestuff 
Co,, 1490 Franklin St 


Edgerly & Co., 


Reid Supply Co., 
2nd St 


B&S 


MINNESOTA 
Duluth; Northern Cold Storage 
& Warehouse Co 
St. Paul: 
2305 Hampden Ave 


MISSISSIPPI 
Jackson: Ricks Storage Co. 
126 Ricks St. 


Missouri 
Joplin: PG Walker & Son, 
Inc., Pennsylvania Ave 
hegesed Hood 
Chemic 
507-517 N. ‘Niontgall Ave 
Thompson-Hayward Chemical 
Co., 2915 Southwest Blvd 
Springfield: P, G. Walker & 
Son, Inc,, 1435 College St 
St. Louls: McKesson & 
Robbing, Inc,, 904 Landreth 
Bidg,, $20 No, Fourth 8t 
Nitrogen Div., Allied 
Chemical & Dye Corp,, 
4528 South Broadway 
Robins & Co., 
126 Chouteau Ave, 


NEBRASKA 
Omaha: McKesson & Robbins, 
Inc., 902 Farnam 8t, 


NEW JERSEY 

Edgewater: Nitrogen Div., 
Allied Chemical & Dye 
Corp., 1_ River Rd. 

Paterson: Lotte Chemical Corp. 
109 - 5th Ave., P.O. Box : 
Seaboard Industries, 
195 Keen St 


NEW YORK 
y: Albany Laboratories, 
, 67 Howard St. 
Brooklyn: Engel’s Trucking 
Co., 541 Kent Ave 
Tex-Ite Products Corp., 
555 Park Ave, 
Buffalo: Commercial Chemicals 
Inc., 211 Hertel Av 
East Syracuse: Gleason 
Chemical & Supply Co., Inc., 
130 Headson Drive 
Mt, Vernon: Eastern Supply Co. 
521 KR. 3rd St 
New York: Davies Nitrate Co 
114 Liberty St. 
N. H. Heyman, Inc, 
168 East 91st St 


Lyon Chemicals, Inc,, 


Nitrogen Div., Allied 

Chemical & Dye Corp., 

40 Rector St. 

E. M, Sargent Pulp & 

Chemical Co,, Inc., 7 Dey St 
l’oughkeepsie: Duso Chemical 

Co,, Inc,, Fulton & Fairview 

Sts., P.O. Box 665 
Rochester: William B. Duffy 

Carting Co., 62 Scio St 


NORTH CAROLINA 
Charlotte: Acme Soap & 
Chemical Co., Inc,, Pineville 
Rd., P.O. Box 11,264 


OHIO 

Cincinnati: Merchants Chemical 
> Inc,, 2933 Spring 
Grove Ave 

Cleveland: The Conaty 
Warehouse Co.,, 
1245 Hemlock St 
The Harshaw Chemical Co., 
1945 E. 97th Bt. 

Columbus: Merchants Chemical 
Co., Inc,, 1795 South High &t. 

Toledo: Inland Chemical & 
Solvent Corp., 1175 Dorr Bt, 


OKLAHOMA 
Oklahoma City: Rex Enginewing 
& Sales Co., 2735 N.W. 10th 
P.O. Box 5141 
oan: Vaughn Chemical Co., 
1102 E. Srd St. 


2488 PENNSYLVANIA 


Altoona: Western Pennsylvania 
Chemical Co., Inc,, 4125-41 
Ave., P.O. Box 705 
a: Lunox Chemical Works, 
Box 7 
Erie: Western Pennsylvania 
Chemical Co., 
2001 W. 12th St 
Middletown: Western 
Pennsylvania Chemical Co.,, 
Inc., Brown & Catherine Sts 
Philadelphia: Barrett Div., 
Allied Chemical & Dye Corp., 
36th St . Gray's Ferry Rd 
Hugh F. Gannon Trucking 
Corp., 480 N. Front 
Pittsburgh: Thomas Knoch 
244 Bascom St 
Pitt-Penn Terminal Co. 
1320 Penn Ave 


6th 


Allied Ammonia is available in 


ifexe. 


astuilisel| 


Nitrogen Division 
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@ Department CA 7-15-2 


BARGES 


40 Rector 


RHODE ISLAND 


Providence: T. H, Baylis Co., 


42 Gano St 


SOUTH CAROLINA 


Charleston: Thomas W. Carroll 


Inc,, 24 Market St 


TENNESSEE 


Memphis: The Lilly Co., 
466 Union Ave 

Nashville: Cumberland Storage 
& Whse. Co., 124 Ist Ave., N 


TEXAS 


Big Spring: T & T Supply Co 
Inc,, 1308 E. 3rd St. 

Dallas: Alford Refrigerated 
Warehouse, 318 Cadiz St., 
P.O, Box 5088 
Chas. H, Platter & Co. 
Texas Bank Bidg., 

1.0, Box 5998 

E] Paso: George S& 
Co., Inc., = 6 
Campbell 8: 

Harlingen: ; Moving & 
Storage Co., 1002 W. Jackson 

Houston: Leatherwood Supply 
Co,, 2005 McKinney 

Lubbock: Thompson-Hayward 
Chemical Co., P.O. Box 323 

San Antonio: Ryan Brokerage 
Co,, Transit Tower 
Scobey Fireproof Storage 
o., 315 N. Medina 


Thompsen 
15 No, 


VERMONT 


Burlington: Valcour Chemical 
Co., Ine, Ft. So. 
Champlain St 


VIRGINIA 


Richmond: Phipps & Bird 
Inc., 303 South 6th St., 
P.O, Box 2-V 


WEST VIRGINIA 


Charleston: B. Preiser Co, Inc 
116 W. Washington St, 
P.O, Box 6118 


WISCONSIN 


Ci.ippewa Falls: Lyon Chemicals 
Inc,, 201 E. Walnut St 

Cottage Grove: North Central 
Chemicals, Inc 

Green Bay: Wisconsin 
Refrigeration Supply Co 
1016 Velp Ave 

we Benlo Chemicals 
1907 - 25 South 89th St 


CYLINDERS 


Street, New York 6, New York 
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NEWS TO HEAT TREATERS 
(Continued from page 26) 


ELECTRIC HOISTS 

Balanced design, to prevent un- 
due tipping of hoist at either ex- 
treme point of lift, is a basic feature 
of the redesigned line of Wright 
Frame | and 1-1/2 Electric Hoists 
now being offered to industry by 
the Wright Hoist Division, Ameri- 
can Chain & Cable Company, Inc., 
York, Pa. 





e 


These Speedway hoists are 
equipped with a novel solenoid 
motor brake on which patent is 
pending. Available in four types: 
lug suspension, plain trolley, geared 
trolley, and motor-driven trolley in 
all popular styles including long lift, 
close headroom and 4-part reeved, 
their capacities range from 500 to 
4,000 pounds. 


For further information circle No. 7 


NEW ALLOY 

A new high-temperature alloy, 
NA3, has been formally announced 
by the National Alloy Division, 
Blaw-Knox Company, Pittsburgh. 

In research since 1950, NA3 was 
developed by Blaw-Knox to meet 
industrial demands for a_ metal 
which would have greater creep 
strength than 35-15 and for tem- 
peratures below that used by Na- 
tional Alloy’s 22H. 

Castings made from the new al- 
loy will sell for less than the same 
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casting made from 35-15, M. N. 
Ornitz, vice president and general 
manager of National Alloy Divi- 
sion says. 

NA3 is recommended for use at 
temperatures below 2000 degrees 
F, It is now being used in furnace 
trays, shafts, mill guides, support 
castings, radiant tubes and other 
tory and service tests show NA3 is 
heat-resistant applications. Labora- 
superior to 35-15 in thermal fa- 
tigue, resistance to creep and 
surface stability either in oxidizing 
or low oxygen pressure atmos- 
pheres. It is equally resistant to 
carburization in comparison to 
35-15. 


For further information circle No. 8 


GAS-FIRED FURNACE 

A versatile gas-fired carburizing- 
nitriding furnace that produces uni- 
form work from load to load and 
to each piece within the load, has 
been developed by the Pacific Sci- 
entific Company. 

Designed especially for precision 
control of both atmosphere and 
temperature, it may be also used 
for all types of general heat treating 
work at temperatures to 1850°F. 
Providing fast heat recovery, atmos- 
phere-tight seal, and efficient oper- 
ation, Pacific’s new gas-fired fur- 
nace incorporates outstanding de- 
sign features. 


(Continued on page 31) 


ROLACK 


SPECIALIZED WELDED conse 


MEay ; 
SROSn FABRICATIONS 


‘ANr 


Tray weight cut 40%...Tray LIFE DOMED. Si 


when rugged “SERPENTINES” 
serve this HOLCROFT Furnace 


This is just one more example of the remarkable cost-efficiency of Rolock “Serpentine” 


furnace trays... 
furnaces with roller hearth. 


used here in a Holcroft, but standardized for all popular automatic 


The operation is sintering of powdered metal parts at 2050° F. in controlled atmos- 
phere. Previous trays were “barn roof” channel type of 35-15 alloy and weighed 34 Ibs. 
Life expectancy was less than a year, and sagging of the wire mesh supporting parts was 


always a problem. 


Rolock “Serpentines,” of which there are now 400 in the system on four furnaces, are 
of Inconel and weigh only 20 Ibs. Life has averaged one and one-half to two years. Mesh 


and parts remain adequately supported. 


Rolock engineers developed the unique “Serpentine” construction especially to meet 
such conditions as these. Again and again it has demonstrated exceptional economies. 
The design is standardized and trays are promptly available. Write us. 

SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 


ROLOCK, INC., 


1232 KINGS HIGHWAY, FAIRFIELD, CONN: 


JOB-ENGINEERED for better work 


Easier Operation, Lower Cost 





USE OF GAS IN HEAT TREATING 
(Continued from page 20) 


matic transmission plant are also of interest. This plant, 
located at Kokomo, Indiana, covers 19 acres under 
one roof, and is devoted entirely to the manufacture 
of the Chrysler Torque Flite three speed automatic 
transmissions. The plant has been in operation about 
two years now, and turns out nearly 3000 units per 
day. It is a fully automated facility and represents our 
latest thinking. For instance, at Kokomo, the heat 
treat department as such does not exist. Heat treat 
operations fall into their natural sequence in automated 
machining lines. Raw material is received at one end 
of the plant. Preliminary or rough machining opera- 
tions are performed, parts are heat treated, then finish 
machined and ground all in sequence. They then pro- 
ceed through inspection and on to the assembly room. 
The only semblance of a heat treat department occurs 
where four continuous three-row, pusher-type car- 
burizers are grouped at a common point across the 
numerous gear machining lines. This was done to 
provide for versatility, and the gear machining se- 
quences were actually laid out around this grouping 


of furnaces. 
= aa, ee 
= | Lm. ae 
ne $2 Raff nessa 
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Fig. 9—Holcroft radiant tube, gas-fired, belt-type clean hardening 
furnaces. 


The carburizing furnaces represent our latest de- 
sires in furnace equipment. The motions are all per- 
formed electro-mechanically, thus eliminating the com- 
plex and hazardous hydraulic systems usually em- 
ployed. Trays are pushed by means of ball bearing 
screw mechanisms. This has proved to be a very 
smooth action and one capable of being performed 
rapidly. Two pressure fans in each furnace ensure 
uniformity of heating rate and case depth, thus enabl- 
ing us to consistently produce .022” effective case 
depth in 5 hours and 40 minutes total time in the 
furnace. We always measure carburized case in terms 
of effective depth or whatever carbon concentration 
that will harden to Rockwell C50. Hence our .022” 
effective depth is roughly equivalent to a total depth 
of approximately .032”. Carburizing is done in an 
endothermic atmosphere with raw methane added in 
sufficient quantity to result in a carbon potential of 
.90 to .95% carbon. Quenching is done automatically, 
three trays at a time in oil at 350° F. 
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This process could probably be classified as a modi- 
fied marquench, and it is commonly called marquench- 
ing. This terminology is not technically correct inso- 
far as a substantial transformation occurs during the 
quench, and full transformation from austenite to mar- 
tensite is attained in about two hours after removal 
from the hot oil. Oil velocities on the order of 5000 
gallons per minute are employed in the quench. The 
quenchant is directed by means of baffles so as to 
pass entirely through the loaded trays. This operation 
has been exceptionally successful and has served to 
minimize distortion to the extent that all press quench- 
ing operations have been completely eliminated. The 
fact is, we are obtaining far better gears dimensionally 
and metallurgically than we were ever able to obtain 
by press quenching techniques. Steels used in the gears 
processed in this equipment are of minimum alloy 
content in keeping with Chrysler Corporation’s policy 
of conservation metallurgy. We are currently running 
gears made of AISI 4028 and AISI 1024 material. 
Section sizes vary up to 15/16”. 

When we first employed a hot oil quenching proc- 
ess, we were told that oil at marquenching tempera- 
tures had a life expectancy of some three to four 
months. The short life was attributed to rapid oxida- 
tion of the oil at elevated temperatures of 350° to 
400° F. This resulted in severe sludging of the oil 
which lowered the rate of heat extraction and wetting 
characteristics. Filtering is not practical at these tem- 
peratures. Therefore, our quench tanks were con- 
structed in such a manner as to be sealed from the 
air, and means were provided to admit a flow of en- 
dothermic atmosphere as a protective blanket over 
the oil surface. This system has functioned very 
nicely, and after 17 months of operation the oil has 
shown no signs of deterioration. 

Recent work has indicated that some very desir- 
able properties can be obtained by quenching in the 
range of 220° to 270° F. Full hardness can be readily 
obtained with proper quench velocity control at these 
temperatures, and selection of the proper temperature 
can result in hardened shafts which can be straightened 
without rupture. Oils used in such work should develop 
a viscosity of about 100 Saybolt in the range of 200° 
to 300° F. Such oils could well be classified as inter- 
mediate oils insofar as their properties fall roughly 
midway between cold quenching oils and marquench- 
ing oils. 

Because heat treating operations at the Kokomo 
transmission plant are so closely integrated with the 
machining lines, it has been found expedient to sus- 
pend carburizing over the weekends and holidays. This 
method provides for an uninterrupted flow of material 
without maintaining banks of stock in process. Carbon 
suspension is accomplished in the following manner. 
Sufficient empty trays are charged to fill the discharge 

(Continued on page 32) 
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NEWS TO HEAT TREATERS 
(Continued from page 29) 

It is available also as an electri- 
cally-heated unit in a number of 
standard sizes and capacities. For a 
balanced system, an automatic Pa- 


cific Endothermic Generator may 
be utilized as a link in the conver- 
sion of commercial gas to heat and 
process atmospheres, while an Am- 
monia Dissociator can be used for 
providing nitriding atmosphere. 
For further information circle No, 9 
CIRCULAR SLIDE RULE 
General Industrial Co. has just 
introduced a handy circular Slide 
Rule for engineers and for other 
plant and office executives. Any 
executive who must perform simpie 
calculations will find this conven- 


/ General industrial 


é cha 


ient, pocket-size calculator ex- 
tremely useful in his work. 
Operation of the rule is simple 
and the results are accurate. To 
multiply, divide and find propor- 
(Continued on page 36) 
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HEVI-DUTY ANNOUNCES 


the addition of fuel-fired 
furnaces to its line 


Clean-Line Automatic Heat Treating Unit 
handles heat, quench and draw cycles — all 
within protective atmosphere. Ideal for 

ft tic bright hard g, carbonitriding, 

4 carburizing and other operations 





es to 1850°F. 

“Washer, atmosphere tempering 
unit and atmosphere generator are 
available for a complete system, 








Melting Furnaces — rigid or 
tilting types, manual or power- 
operated, Included are crucible 
furnaces and dry hearth furnaces + 
for melting aluminum and other 

soft metals. 


Forging Furnaces include 
adjustable slot forges and rod 
end forges with operating 
temperatures to 2200°F., 


Hievi-puty has added to its well-established line of electric heat 
treating furnaces, a complete range of quality fuel-fired furnaces for 
heat treating, melting and forging, through the purchase of the In- 
dustrial Furnace Division of Eclipse Fuel Engineering Company, 
Rockford, Illinois. 

Hevi-Duty will manufacture and sell all types of furnaces 
formerly built by Eclipse and will provide service and replacement 
parts for any Eclipse furnaces now in operation. 

The acquisition will enable Hevi-Duty to better serve the 
growing needs for industrial heat, For more information, call your 
nearest district office or write Hevi-Duty Electric Company, Post 
Office Box 563, Milwaukee 1, Wisconsin. 


® Heat Processing Furnaces 


’ HEVI-DUTY 
ELECTRIC ©9O- 


Milwaukee 1, Wisconsin 


® Dry Type Transformers 
® Constant Current Regulators 





USE OF GAS IN HEAT TREATING 
(Continued from page 30) 


zone of the carburizer during the period of suspension. 
When these empty trays arrive at the discharge zone, 
the temperature of that zone is brought down from 
1700° to 1425° F. This is a temperature sufficient to 
ensure ignition in event of air leakage during that 
period of suspension. The remaining zones are reduced 
to 1325° F., and all methane additions are stopped. 
Endothermic atmosphere is introduced in a normal 
amount to provide protection for the parts remaining 
in the furnace, and to maintain a positive pressure 
inside the carburizing chamber to prevent air from 
infiltrating. The furnaces remain in this condition 
until 1 hour and 40 minutes prior to the resumption 
of production. At this time the temperature of the 
various zones is brought back up to 1700° F., and the 
methane addition is restored. By the time that the 
empty trays in the discharge zone have been removed 
by the normal cycle of pushes, full carburizing opera- 
tions are resumed. 

From the heat treating operations already described, 
it must be apparent that a lot of prepared atmosphere 
is used in the Chrysler plants. At the last count 116 
generators were at work in our plants. They were 
engaged in manufacturing 208,000 cubic feet per hour 
of endothermic atmosphere, and 86,000 cubic feet per 
hour of exothermic atmosphere. The endothermic at- 
mosphere is used primarily for clean hardening and 
carburizing. Exothermic atmosphere is used for an- 
nealing, brazing, and sintering. 


Selective Hardening 


Another type of heat treatment should be described. 
We have a number of parts requiring selective harden- 
ing. This can usually be accomplished by either induc- 
tion or flame hardening. Induction hardening puts heat 
into steel at much higher rates than it is possible to 
attain by means of gas-air or gas-oxygen flames. For 
that reason when thin case depths are specified, we 
use induction. For deeper cases we consider flame 
hardening, and we find that it is often easier to tool 
a gas flame more efficiently to produce at a higher 
rate. We also find that there are some jobs that can 
best be accomplished by flame. This decision is based 
on the geometry of the part to be treated and the 
desired properties of the finished product. For instance, 
we are currently flame hardening the working surfaces 
of valve rocker arms. Pin points of gas-oxygen flame 
are directed at the concave working surfaces. This 
is next to impossible to accomplish by induction with- 
out first machining the outer surfaces. 

Such parts as fly wheel ring gears, torque converter 
hubs, crankshafts, etc. are flame hardened. When we 
first started flame hardening, we used flames of pro- 
pane and oxygen. Later it was discovered that the 
same rate of heating could be had with flames of 
oxygen and compressed natural gas. The natural gas 
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flames burn cleaner and contribute to lower mainten- 
ance on the flame hardening equipment. Hence all of 
our later installations have been of the latter type. In 
this process the natural gas is compressed to a pres- 
sure of about 15 psig. 

The automobile industry is an extremely complex 
and dynamic manufacturing group. We must con- 
stantly strive to make our products more attractive to 
the consumer. Change is the order of the day, and 
there is no place for complacency or static thinking. 

= e o 








Here’s why you can have confidence 
in America’s future! 
Though employment in some areas has fallen 
off, there are /5 million more jobs than in 1939 
——and there will be 22 million more in 1975 
than today. There’s a new wave of opportunity 
coming and smart people are getting ready for it. 
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Send for this 


New Booklet to Help Improve 


Your High 
Temperature 
Processing 





LY 


Covers Norton refractory brick 
applications, characteristics, 
chemical analyses — includes 
helpful data on materials 

of construction for temperatures 


up to 4,400°F. 
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This new, 24-page Norton booklet can be a dependable guide- 
book for your selection of the refractories you need to improve 
production and cut costs in high temperature processing. 

Eight Norton-developed refractory materials are covered: 
ALUNDUM* “T” 87% Alumina; ALUNDUM “A” 99% Alumina; 
ALUNDUM “L” 99% Insulating Alumina; CRYSTOLON* “G” 
Silicon Cxrbide; CRYSTOLON “N”’ Nitride Bonded Silicon Car- 
bide; MAGNORITE* “K”’ Fused Magnesia; Zirconia ““H’’ Dense 
Zirconia; Zirconia “I” Insulating Zirconia. 

All essential details are listed, such as: how each material is 
produced . . . important properties, characteristics and chemical 
analyses . . . shapes of brick and other molded products that are 
available . .°. representative applications . . . packing methods 
that assure safe arrival. 

Also included are charts and tables of brick shapes and sizes, 
thermal expansion and conductivity graphs, and a temperature 
conversion chart. 


Norton refractories — engineered and prescribed for the 
widest range of applications — have helped many users save 
time and money. The R’s described in “Norton Refractory 
Brick . . . for Industry” may do the same for you. Write for 
your copy to Norton Company, Refractories Division, 626 
New Bond Street, Worcester 6, Massachusetts. 


YNORTONF 


REFRACTORIES 


Engineered... R ... Prescribed 
salaking better products... to make your products better 








*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Relractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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THE APPRENTICE CORNER 





Editor's Note: This begins a series 
of articles on this topic which will 
appear in the next several issues. 
They have been abstracted from 
the book “Injury in Ground Sur- 
faces” by Dr. L. P. Tarasov of 
the Norton Company Research 
Laboratories with the kind per- 
mission of the publisher, the Nor- 
ton Company, Worcester, Mass., 
who also furnished the photo- 
graphs. 











Grinding Hardened Steels 
Anyone who has had much to 


do with the grinding of hard steel 
has undoubtedly had the sad ex- 


is not sufficient to eliminate sur- 
face cracking and it becomes nec- 
essary to do something about the 
metallurgical condition of the steel. 

Even though a ground surface 
is not cracked, it may be injured 
either because it was burned dur- 
ing grinding or because it was left 
in a stressed condition. High sur- 
face stresses may cause thin pieces 
to warp appreciably and even 
fairly thick pieces may become 
somewhat distorted as a result of 





Fig. 1—Cracks in a bar of hardened tool steel, caused by improper heat treatment, are 


deep and on a large scale. (34 actual size) 
perience of finding, at one time or 
another, that the ground surface 
was cracked and that, as a result, 
the finished piece could not pass 
inspection. Among the operations 
in which this difficulty may be en- 
countered are tool, surface, gear, 
and thread grinding; among the 
materials, hardened tool and die 
steels, carburized and _ hardened 
steels, and cemented carbides. 


Fig. 2—Cracks in another bar of hardened 
tool steel, caused by too severe a grinding 
operation, are shallow and on a compara- 
tively fine scale. (Actual size) 


In many instances, such crack- 
ing can be eliminated without too 
much trouble by decreasing the 
severity of grinding, as by chang- 
ing to a softer wheel or by feeding 
less rapidly, to mention two of the 
most common recommendations. 
In an appreciable fraction of the 
cases, however, the improvement 
in the grinding conditions that is 
practicable under the circumstances 
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such stresses. 

In any discussion of cracks in 
hardened steel, it is vital to dis- 
tinguish between heat treatment 
cracks, which may be present in 
the workpiece prior to grinding 
(even though they happen to be 
overlooked until grinding has 
cleaned up the surface and made 
them easy to see), and the surface 
cracks that occur either during or 
after grinding. A typical example 
of each is shown in Figs. 1 and 2. 
Without going into any detail at 
present, it can be said that the out- 
standing difference between the two 


types is that cracks occuring before 
grinding are usually deep and on 
a large scale while those associated 
with the grinding operation are 
shallow and on a fine scale, and 
besides have a definite sort of a 
relationship to the grain marks left 
by the wheel. 

Although the latter are often 
called grinding cracks or grinding 
checks, these terms may tend to be 
misleading. In hardened 
faulty heat treatment can make the 
work so sensitive to grinding that 
even a gentle grinding operation 
will result in the surface becoming 
cracked. However, there is noth- 
ing in the appearance of these 
cracks to distinguish them from 


steel, 


those occurring when grinding 


alone is to blame. In planning a 
course of action to eliminate sur- 
face cracks, it is necessary to be 
able to determine where the blame 
lies, whether it is in heat treatment 
alone, in grinding alone, or in some 
combination of the two. Only by 
locating the real source of the 
trouble can the surface cracks be 
eliminated in the most economical 
fashion. 

Another type of grinding injury, 
known to everyone who has ever 
ground steel, is burn. An example 
is shown in Fig. 3. The burn with 
which most readers are familiar is 
a visible discoloration caused by 
an extremely thin film of oxide 
formed during momentary exposure 
to high temperatures. The same 
oxide films can be formed by tem- 
pering steel at much lower tem- 


Fig. —3—Burn marks in hardened high speed steel, caused by too hard a wheel which 


chatiered badly. ('2 actual size) 
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peratures for an hour or so, and 
in this case we have the well-known 
temper colors. The essential dif- 
ference beweent burn and temper 
colors is the temperatures at which 
they are produced. 

Except from the standpoint of 
appearance, burn color would not, 
of itself, be objectionable since it 
is an oxide film whose thickness 
is measured in millionths of an 
inch. It merely indicates that the 
ground surface, and hence the 
layers beneath it, reached high tem- 
peratures. High surface tempera- «s PS VS ge + ms 
tures and the resultant stresses may AS: Se Org ay ) ; i ay Chapt Cizee 
lead to distortion or, in the case of - i tk Fe YP Be ) 
hardened steel, to cracking; more- LEI CA ¢t ; a alloys. Ectimatpe 
over, if the material is hardenable oN, yy, Py Tas Ye 
steel, important metallurgical , . \ Sees ND without obligation. 
changes may take place, which, for 1s. «¥ dy +> 
convenience, will be called metal- 
lurgical burn. 

The heat of grinding may temper THE C. O. 


e 
SY > a”. \. 
Rr bas 
° ° . ‘ ~ ba* 
hard steel, either in spots or in }@ eo JELLIFF 
ag ; we 


the whole surface layer, the result = 
MANUFACTURING CORP. 


being known as soft skin. This, of 


course, is generally recognized to Ask for Catalog D SOUTHPORT © CONNECTICUT 


be harmful to the cutting edges of 

tools. When even higher tempera- 

tures are reached momentarily, the a FOR ALL 

steel surface may harden if it was HEAT- DEPENDENT 
previously in the annealed condi- OPERATIONS 
tion, or it may reharden if it was 

already hard to begin with. A hard 

surface developed by grinding or ‘ ONE w+ marks 

cutting-off may cause tool break- hooks Mike z Cay 

age when it is machined. A _ hard- 


ened steel rehardened by grinding fhe a Crayon. tall 7, 
will be in an unusually brittle con- syn, cs TauMcnnd ; 
dition because the rehardened areas be a porocts 

are not tempered. It is for all these 

reasons that burn is commonly Here’s a unique marking crayon that helps 
looked upon as a danger signal. you determine and control working temper- 
oo it ts bs considerable atures from 113° to 2000° F. Available in 63 
practical importance to know just different melt ratings, TEMPILSTIK® is ac- 


how much burn, if any, can be cate . 4 : . 
tolerated in a particular workpiece curate within 1°c of its rated melting point. 


nih “4 — — 2 ot TEMPILSTIK’ is also available in liquid and 
paired noticeadly. "7 ° ° 
ee ee pellet form. Write for information and sample 


Although all traces of visible lets. stating temperatures of interest 
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burn are often cleaned off in the pe 8 - 
final passes, it should always be WELOINE SOPPLIES 
’ PLATING MATERIALS 


kept in mind that the undesirable ORGANIC COATINGS METAL & THERMIT 


consequences of momentary high CERAMIC MATERIALS 
" = | TIN & TIN CHEMICALS CORPORATION 
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NEWS TO HEAT TREATERS 
(Continued from page 31) 
tions is easy and exceptionally fast 
with this convenient circular rule. 
Complete easy-to-follow instruc- 
tions will be included with each 
slide rule. 

To those of our readers who do 
not qualify as an engineer or other 
business executive to receive a free 
slide rule — General Industrial 
Company will be pleased to send 
one for 50¢. 


For further information circle No. 10 


FIFTH NATIONAL VACUUM 
SYMPOSIUM 

The American Vacuum Society, 
formerly the Committee on Vac- 
uum Techniques, annually presents 
in symposium an international rep- 
resentation of chemists, physicists, 
metallurgists, and other scientists 
and technologists whose work fur- 
thers our knowledge of the prop- 
erties of matter in vacua and of 
new processes developed for science 
and industry through the use of 
vacuum techniques. 


DFC 
SHAKER 
HEARTH 

FURNACES 


for automation in 

the Heat Treatment of 
small parts are 
favored for: 


LOWER FIRST COST ¢ SIMPLICITY OF OPERATION 


The next meeting will be the 
Fifth National Vacuum Symposi- 
um, and will be held at the Sir 
Francis Drake Hotel in San Fran- 
cisco, Calif., on October 22, 23 
and 24. The program is conveni- 
ently divided into several cate- 
gories: 

Fundamental Basis of Vac- 

uum Techniques 

Applications of Vacuum in 

Pure and Applied Science 

Vacuum Systems and Com- 

ponents Thereof 

Instrumentation and Controls 

Vacuum Processes and Their 

Industrial Application 

One of the papers selected to be 
presented on the program is writ- 
ten by a member of the Metal 
Treating Institute, Mr. Robert C. 
Gross, Vice-president and General 
Manager of High Vacuum Equip- 
ment Corp. and Kinetics Corp. of 
Hingham, Mass., and is entitled 
“Design Evaluation Consideration 
for Vacuum Brazing.” 


For further information circle No, 11 





Your production requirements will probably fit a 
STANDARD DFC SHAKER for HARDENING — 
NITRIDING — CARBONITRIDING — CARBURIZING 


MODEL 


1182 
1183 


1185 


CAPACITY 
125 - 175 lbs. per hr. 
275 - 325 Ibs. per hr. 
400 - 500 Ibs. per hr. 


Automatic Loaders and Automatic Conveyor 
Quench Equipment are available for all capacities. 


DFC 


Write for 
Quotation Today 


THE DENVER |\FIRE CLAY/) COMPANY 





3033 Blake Street, 


Denver, Colo. 





DENVER e 


SALT LAKE CITY e 


EL PASO 


CHROMATE PRODUCTS 

Heatbath Corporation has intro- 
duced a new chromate product 
called Duracoat E-7-P for produc- 
ing a bright, stain-resistant finish 
for zinc plate at extremely low 
cost. No leach is required and the 
material is ideal for brightening 
and passivating zinc-plated parts 
to stand up under conditions en- 
countered in storage or shipping 
of finished parts. Only one half 
ounce per gallon of Duracoat 
E-7-P, plus a small amount of 
nitric acid, is required to make up 
the original solution. Long life and 
simple control are said to be out- 
standing features of this new prod- 
uct. Duracoat E-7-P is supplied in 
powder form for maximum econ- 
omy. 

They have also introduced two 
other new chromate products, 
Duracoat 27 and 27L. These two 
products are used to produce a 
clear bright finish on cadmium 
plate with complete freedom from 
iridescence. Leaching is not re- 
quired. Working solutions are made 


up by using only 3% ounces of 
Duracoat #27 per gallon. Dura- 
coat 27 and 27L are supplied as 
powder or liquid, depending upon 
the customer’s preference. 


For further information circle No, 12 


NEW CERAMIC DIVISION 

In celebration of the complete 
transfer of all manufacturing facili- 
ties and personnel to a new and 
modern factory in Pecatonica, Illi- 
nois, the Ceramic Division of Ipsen 
Industries, Inc., held an “Open 
House” at which time General 
Manager Don Bissell, and H. N. 
Ipsen, President of Ipsen Indus- 
tries, Inc., played host to the edi- 
tors and representatives of the out- 
standing trade publications in the 
fields of industrial heating, ce- 
ramics, and aviation. 

The new division, Ipsen Ce- 
ramics, Inc., was previously asso- 
ciated with Ipsenlab of Rockford. 
The company manufactures high 
temperature, high density porce- 


(Continued on page 40) 
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TRUKUT increased 
production 
4 times..." 





A small Mid-Western machine shop was confronted 

with an economic problem — production costs were too high — 

tool life was too short. While engaged in the job of cutting threads on 
1020 16-gage electric welded steel tubing, the shop called in Sinclair 
Representative Raymond F. Ohm for help. 


Mr. Ohm reports: “Tool life was a maximum of only 100 pieces before 
burning took place. Thread was very rough, due partly to chatter because 
of thin wall of tube.” 


“I recommended Sinclair TRUKUT® EP Soluble Oil, Grade C, because 

it affords greater emulsion stability, longer tool life and better finishes 

with close tolerance. It also gives a greater cooling and load-carrying capacity 
to prevent tool welding and burning.” 


“With TRUKUT, production has been increased four times. Four hundred 
or more pieces are produced before tool is replaced. Also — finish of threads 
is finer, and general appearance of the finished piece is better.” 


“The shop found TRUKUT EP, Grade C, so satisfactory that it now 
uses TRUKUT exclusively.” 


If you have a problem with cutting or grinding coolants, 
it will pay you to look into the advantages of Sinclair 
TRUKUT EP Soluble Oils. Contact your local \ 

Sinclair Representative, or write to Sinclair Refining a CONTACT YOUR 


Company, Technical Service Division, 600 Fifth Avenue 


New York 20, N. Y. There’s no obligation. ~ SINCLAIR REPRESENTATIVE 


DINO, the Sinclair Dinosaur, says: 


SINCLAIR. 
CUTTING OILS and COOLANTS 
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Nitriding 

Nitriding of steels other than nitralloy has gained 
wide acceptance by industry. For some applications, 
the nitriding is done in a molten salt bath consisting 
essentially of sodium and potassium cyanide. For 
others, dissociated ammonia is used as the nitriding 
agent. The salt bath nitriding procedure will be a 
subject for future articles. 

The steels, other than nitralloy, nitrided by gaseous 
methods are generally one of the following: Stainless 
steels of either the 300 or 400 type series, or the AISI 
alloy steels of medium to fairly high strength levels, 
such as 4140, 4340, 6150, 8740. Stainless steels will 
usually lose some of their corrosion resistance proper- 
ties when nitrided, but this factor is generally accepted 
because of the marked improvement in their wear re- 
sistance. Hardness values exceeding the Rockwell 
equivalent of 65C scale are easily obtained. 

The proper pre-heat treatment for nitralloy, alloy 
and stainless steels is required before nitriding in order 
to produce the best results and to prevent undesirable 
ones. Growth during the nitriding process for any of 
the stainless or alloy steels is almost always consistant 
with that expected of nitralloy steels. The alloy steels 
will, in some cases, fail to meet the hardness levels 
required and, of course, will never show the high case 
hardness of a nitralloy steel. 

Steels which do not contain aluminum will not 
develop a very hard case as compared to nitralloy; 
however, almost all of these steels may have more or 
less aluminum present in their composition as an im- 
purity. The other elements helpful as nitride-forming 
compounds are chromium, vanadium and molybde- 
num. The hardness of the case produced is a function 
of the amount of these above-mentioned nitride-form- 
ing elements present together with the carbon content 
of the alloy. Carbon forms alloy carbides with the 
chromium, vanadium and molybdenum which remove 
them from solid solution and thus they are not avail- 
able for hardening during nitriding. 

The carbon content of these alloy steels should be 
on low limit for nitriding applications since the low 
carbon will leave more alloying elements available for 
nitriding. The case hardness also varies with changes 
in the tempering temperature of these alloys. The 
higher the tempering temperature, the lower the hard- 
ness of the nitrided case. The most suitable tempering 
temperature for nitrided case hardness is approximately 


1050°F. Fred Heinzelman, Jr. 
Fred Heinzelman & Sons 








Here’s why you can have confidence 
in America’s future! 


U. “Sy population has doubled in the last 50 
years! And our prosperity curve has always fol- 
lowed our population curve. There’s a new wave 
of opportunity coming and smart people are 
getting ready for it. 





“Let's use two lemons—everybody knows you 
gotta spend money to make money.” 
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\THERE You GO!- SWINGING AND SWAYING THROUGH HERE, AGAIN!” 


all styles, 
metals, 
weaves... 
any size, 
quantity! 


Wiretex engineers 

Baskets, Muffles, Screens, 
Fixtures, Grids, Racks, etc., to 
insure easier, safer, loading 
and unloading; greater 


space saving; better for all your heat 
treating require- 
ments to resist acid, 
heat, abrasion or 


exposure. 


| infg. co. 


Bridgeport 5, Conn. 


draining and cleaning. 


16 Mason St. 
Specialists in Processing Carriers Since 1932. 
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MODERNIZING? 


The NEW Radial Blade 


PLUG TYPE UNIT BY 


GARDENTITY 
FAN 


(for temperatures up to 1650°) 


cuts costs because it 


eliminates duct work 


Plug type unit can be mounted in any position 


Costs less initially, costs less to install, 
costs less to maintain! Yet if you want 
to convert to a standard insulated fan at 
a future date you can ... merely by 
application of housing. This fan has the 
famous Garden City patented AIR COOLED 
SHAFT to prolong the life of your bear- 
ings. This plug type unit is for new or 
existing furnaces or ovens. 


Vv 
WRITE TODAY 
for detailed literature 


GARDEN CITY 
FA N rerey," p27! NY Niles, Michigan 


ESTABLISHED 1879 aie ae 


Saprgrentations » Fans for industry + Backword Curve » Forwerd Corve ; 
in Principal 


Cities j + Material Handling + Radial Bloded + Small Exhaust 


801 
No. Eighth St. 
Dept. T. 
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(Continued from page 36) 

lain specialities such as furnace 
heating tubes, ceramics for chemi- 
cal usage, and ceramic parts for a 
miscellany of unusually high tem- 
perature and abrasive require- 
ments. In addition to complete con- 


sulting service and research labora- 
tory facilities, high temperature 
high vacuum experimental equip- 
ment is available for research de- 
velopment in the fields of metal- 
lurgy, ceramics, and cermets. The 
new 15,000 square foot plant lo- 
cated at 325 John Street in Peca- 
tonica currently employs a staff of 
20 persons. 


PORTABLE HARDNESS TESTER 

Announcement is made by the 
Company for Technical Progress, 
Cincinnati, of the development of 
a new method of precision testing 
of thin sheet metal for cans, dur- 
ing the manufacturing process or 
on stock. Known as the portable 
“Oppel” hardness tester, based on 
“Oppel” patents, it is operated by 


For further information circle No. 13 
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IN MEMORIAM 

Nationally and internationally known among members of the metal- 
lurgical profession and in the metalworking industry, William Hunt 
Eisenman, 73, secretary and a founder-member of the American So- 
ciety for Metals, died recently in a LaJolla, California hospital. 

Mr. Eisenman, who served the American Society for Metals for 40 
years and was managing director of the National Metal Exposition and 
Congress (“Metal Show”), succumbed following a heart attack at his 
Palm Springs, California vacation home. 

“The entire metalworking world will mourn the loss of a dedicated 
and talented leader who did much to spur progress in the field,” de- 
clared ASM President G. MacDonald Young, technical director of the 
Aluminum Co. of Canada, Montreal. 

A native of Jamestown, Ohio, Mr. Eisenman joined the American 
Society for Steel Treating, forerunner of the ASM, in 1918 as na- 
tional secretary. Under his leadership the Society grew from a one- 
desk organization with fewer than 200 members to more than 30,000 
members in 105 Chapters in the U. S. and Canada. He had been sec- 
retary of the Metal Treating Institute, president of the National Asso- 
ciation of Exhibit Managers and the American Convention Institute. 

His thousands of friendships in the metalworking industry were made 
during his long service as managing director of the National Metal 
Show. one of the nation’s largest industrial expositions. He also di- 
rected the Western Metal Exposition and Congress biennially at Los 
Angeles, for 20 years, and shortly before his death had launched the 
new Southwestern Metal Exposition and Congress, at Dallas, Texas. 

Mr. Eisenman was honorary member of Die Deutche Gesellschaft 
fiir Metalkunde (Germany), Societe Francaise de Metallurgie 
(France), Association des Ingenierures Sortis de l'Ecole de Liege 
(Belgium), and the Iron and Steel Institute (Great Britain). He was 
awarded the A.S.M.’s Gold Medal in 1956, for distinguished con- 
tribution to metallurgy. 
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Gentlemen: 

We find the article entitled 
“Salts Baths and Salt Bath Fur- 
naces” by Dr. Haig Solakian of 
great interest and of extreme 
value to us in dealing with the 
steel corporations throughout the 
United States. Part I of the above 
article appeared in the  Jan- 
uary-February, 1958, issue of 
“Metal Treating.” According to 
the editor’s note, the second part 
of this article will appear in the 
March-April issue of “Metal Treat- 
ing” or at least in some future 
issue. 

Is it at all possible for us to pro- 
cure a copy of the January-Febru- 
ary, 1958, issue, and, if the above 
article appears in the March-April 
issue, a copy of that as well. 

It is my understanding, after 
checking the Free Library of Phil- 
adelphia and the Union Library 
Catalog Company, that the only 
copy available for research work 
is at the University of Pennsyl- 
vania. In this instance, it would 
be of great assistance to have this 
article at close hand for our studies 
of the heat treating systems of the 
steel corporations with which we 
deal. 

Donald J. Hallihan 
Morton Salt Company 
Philadelphia, Pa. 
| 
Gentlemen: 

I had the opportunity to study 
an issue of your excellent publica- 
tion “Metal Treating.” 

I would greatly appreciate your 
placing my name on your mailing 
list and sending further copies to 
me at my home address—Lyndon 
Road, Fayetteville, New York. 

Mr. Kenneth Morgan, our Heat 
Treat Department Superintendent, 
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has also asked me to have his 
name placed on your mailing list 
and forward copies to him at Ober- 


ae Wane ae Reduce your heat- 


William A. Mader 
Chief Metallurgist 


omen” treating costs with - 


ihe AGF Continuous Rotary 


I have recently had the oppor- 
tunity of reading your latest issue R t t a 
of “Metal Treating”. Relative ar- e 0 r u r n a C e S 
ticles have increased my enlighten- 


ment on specific heat treat appli- 
cations. Proven design and construction features of AGF 


Continuous Rotary Furnaces provide you with more 
automatic controlled atmosphere heat-treating furnace 
capacity per dollar than can be obtained with any other 
type of continuous furnace. Furnace design includes a 
self-metering loading hopper. 


I would like to be placed on 
your maiiing list as I feel the pub- 
lications on heat treating are very 
informative and worthwhile. 

Walier M. Downs 

Engineering Department 

The Black & Decker Mfg. Co. 
Tewson, Md. 


Gentlemen: 

Your publication of “Metal 
Treating,” is indeed a very much 
wanted and used magazine in our 
plant. 

Would you please add_ the 
names of our Heat Treat Foreman, 
Andrew Funta; Plant Superintend- 
ent, Robert Sproull and my name 
as the Works Manager, to your 
mailing list. 

Frank F. Petznick, Wks. Manager 

Ohio Forge & Machine Corporation 


Cleveland, Ohio Continuous work flow, 


coupled with gentle 
= tumbling action and Complete flexibility of operation is achieved 


atmosphere ne by the new multi-zone combustion systems 
Gentlemen: ae ee « which permit processing ferrous and non- 


5 contact” case varia- > 
I have just read a copy of the tions which occur in ferrous parts at temperatures from 600° F 


° 
“Metal Treating” magazine and Ce shee Se to 1850" F. 
* 7 ports remain station- 


would like to know how I can ob- ary. Consistent quality 
results can be readily AGF Continuous Rotary Retort Furnaces are 
I am in charge of the Testing cacti erates te shane te a production 
: — ir requirements. These versatile furnaces with 
Laboratory and the Production automatic quenching tanks can be operated 
Heat Treating department in the as integral automatic installations or they 
Military Division of Continental lake on can be incorporated into your plant produc- 


Motors Corporation and_ believe tion line. 
this magazine is of considerable 
Representotives: 


value in our operation. industrial and Foundry Supply Co., 3500 Union St., Oakland, Calif. 
Mr. Daniel F. Malloy, 11648 S. Atlantic Ave., Lynwood, Calif. 


tain these regularly. 








C. E. Wheaton ‘ 

Pi Metallurgi: 

Conmeaana ‘Meters Corporation A M E R I ; A N te A S F U R N A C E C ) . 
Muskegon, Mich. . 

80 8 LAFAYETTE STREET — ELIZABETH 4. N J 


“Pioneers since 1878" 
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CERMET MATERIAL 
The Kanthal Corporation, Stam- 
ford, Conn. offers a new, 16-page 
illustrated brochure giving com- 
plete data on Kanthal Super, a 
new, ultra high-temperature elec- 
trical resistance heating material 


for continuous use at temperatures 
to 1600°C (2900° F). 

The brochure describes the elec- 
trical, chemical and physical char- 
acteristics of this new cermet 
material. Suggested designs and 
specifications for the construction 
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There’s a standard 





Whatever the size of your carbonitrider or carburizer, the new Waukee 
Washer has a standard size to match it. Size range: 24x 36x 18 — 
24x 48 x 24 — 30x 48 x 24 — 36x 48 x 24. 


COMPLETE — NO “EXTRAS’’— Waukee parts washers come to you 
complete, ready to locate, connect to utilities, and begin operation. 
No “extras” to buy and install. Pumps, burners, controls are designed 
as integral parts of the Waukee Washer. You use your present fur- 
nace work-baskets, too. 


FLEXIBILITY — You gain in flexibility with Waukee Washers. Standard 
units are available in “in-and-out” feed or straight-through, conveyor 
type, and in one, two, or three stages with rinse and dry. High-effi- 
ciency with gas, electricity, or steam. 


THOROUGH CLEANING — The smallest Waukee Washer sprays a mini- 
mum of one ton of hot detergent solution through the load each min- 
ute. Solution penetrates work basket from top and bottom, washes away 
oil and foreign matter from the densest charge. Bull’s-eye timer cycles 
the load for complete washing without guesswork or waste of time. 
Sf Wavkee-washed parts are free of cutting and quenching oils, 

’ mean clean furnace atmospheres, theref predictable case 

depths and cleaner, brighter work. 


WY ENGINEERING CO. 
Ww 


5137 N, 35TH ST., MILWAUKEE 9, WIS. 





Complete data in 
Bulletin 1201 
— write 


for it today. 


MAKERS OF WAUKEE GAS FLO-METERS * MIXORS * COMPRESSORS 


“WASHER 
TO MATCH YOUR CARBONITRIDER OR CARBURIZER! 


For your copy circle 
the number on the 


Readers’ Service Card 


of laboratory high-temperature fur- 
naces using the new material are 
also included. 
For further information circle No, 14 

REFRACTORY BRICK GUIDE 

A new booklet completely de- 
scribing their refractory brick for 
furnaces and ovens for various in- 
dustrial applications has recently 
been published by the Norton Com- 
pany. 
For further information circle No. 15 

QUENCHING OIL 

Cities Service Oil Company has 
published bulletins giving complete 
information on their quenching oil 
QT-3 which has a special wetting 
additive for achieving exceptional 
hardness with a minimum of distor- 
tion. 
For further information circle No, 16 
AUTOMATION IN HEAT TREATING 

Informational booklets describ- 
ing their shaker hearth automatic 
equipment which is designed for 
the heat treatment of small parts— 
for hardening operations or nitrid- 
ing or carbonitriding or carburiz- 
ing—is available from Denver Fire 
Clay Co. 
For further information circle No, 17 

FURNACE FANS 

Information is available from the 
Garden City Fan Co. concerning 
their plug type fan unit with radial 
blades which eliminates duct work 
and is for use on new or existing 
furnaces or ovens. 
For further information circle No, 18 


HEAT TREATING SALTS 
The E. F. Houghton & Co. has 


announced a new printing of their 
book “Liquid Salt Bath.” It gives 
complete information about their 
salt bath materials for liquid car- 
burizing, for hardening, annealing, 
drawing, tempering and interrupted 
quenching. 

For further information circle No, 19 
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TOOL STEEL BOOK 

A_ well-illustrated, two-color 
booklet concerning their “Bearcat” 
tool steel is now available from the 
Bethlehem Steel Company. It par- 
ticularly explains why this tool steel 
is used widely for a variety of 
shock applications. 

For further information circle No, 20 

TITANIUM WEIGHT TABLES 

The Titanium Division of Cru- 
cible Steel Company is offering 
four new weight tables for titanium, 
giving valuable information for 
Bar Stock in pounds per linear 
foot; Sheet in pounds per square 
foot; Plate in pounds per square 
foot; and Flat Bar Stock in pounds 
per linear foot. 

The tables are printed on card- 
board stock suitable for hanging 
or mounting. 

For further information circle No, 21 
FIRE EXTINGUISHING SYSTEMS 
Randolph Laboratories has pub- 

lished an illustrated, two-color 12- 
page catalog describing their car- 
bon dioxide systems which are 
specifically designed to stop fires 
in oil quench tanks, flammable 
liquid storage rooms, paint-spray 
booths, paint-dipping tanks and 
large electrical power hazards. 

For further information circle No. 22 

HARDNESS TESTING 

A series of bulletins published 
by the Wilson Mechanical Division 
of American Chain & Cable de- 
scribes their wide variety of testing 
machines and accessories available 
for meeting many types of hard- 
ness testing requirements including 
“Rockwell” hardness testing, super- 
ficial hardness testing, combination 
testing and equipment for auto- 
matic testing. 

For further information circle No. 23 
HEAT TREATING LABORATORY 
FACILITIES 

A 4-page, two-color illustrated 
brochure published by the C. 1 
Hayes, Inc., explains how their 
laboratory containing a large line 
of production heat treating equip- 
ment on which actual plant pro- 
cedures are developed to specific 
requirements is available without 
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cost or obligation to those inter- 
ested in finding the heat treatment 
procedure best suited to their 
needs. 
For further information circle No, 24 
ELECTRIC FURNACES 

The J. J. Cress Company has 
published a 5-page bulletin describ- 
ing their line of small electric heat 
treating furnaces and_ electronic 
controls — both thermocouple type 
automatic temperature controllers 
and potentiometer-type controllers. 


For further information circle No, 25 


STRAIGHTENING PRESSES 
An_ illustrated 4-page bulletin 
has recently been published by the 
General Manufacturing Co. describ- 
ing their “Flexible-Power” me- 
chanical presses featuring complete 
flexibility of control of the ram 
stroke and showing their complete 
line of straightening presses. 
For further information circle No, 26 
METAL QUENCHING BELTS 
The Audubon Wire Cloth Corp. 
has issued a 4-page bulletin illus- 
trating and giving detailed specifi- 
cations of their line of ‘“Metal- 
wove” hardened steel roller chain 
type of quench tank belts. 
For further information circle No, 27 
AIR ENGINEERING 
The Niagara Blower Co. has 
published an 8-page illustrated cata- 
log describing their equipment for 
air engineering in the process in- 
dustries. Heat removal equipment 
by the air method for cooling of 
liquids and gases and heat and 
moisture control equipment and 
data are provided. 


For further information circle No. 28 


TRANSLATIONS AVAILABLE 

Aware that much good literature 
of value and interest to heat treat- 
ers is being published abroad, 
METAL TREATING has made 
arrangements with a _ professional 
translater to advise us regularly 
of the availability of English trans- 
lations of outstanding magazine 
articles, books, texts, etc., that 
would be of value to heat treaters. 

The following translations are 
available from Henry Brutcher, 
P. O. Box 157, Altadena, Cali- 


fornia; all are illustrated and all 
have bibliographies. They may be 
secured by ordering directly from 
Mr. Brutcher. 


No. 3998—Chromizineg of 
Wood-Cutting Tools; by A. P. 
Polishchuk, translated from 
Stanki I Instrument, Vol. 28, 
1957 ($2.50) 


No. 4032— X-Ray Study of the 
Sulfurizing of Steel; by Yu M. 
Vinogradov and V. D. Zeleno- 
va, translated from Zavodska- 
ya_ Laboratoriya, Vol. 23, 
1957 ($3.60) 


No. 4046 — Low-Temperature 
Nitriding of (Alloy) Struc- 
tural Steels; by R. I. Mish- 
kevich and others, translated 
from Metallovedenie 1 Obra- 
botka Metallov, Feb. 1957 
($4.25) 


No. 4053—How to Increase the 
Output of Vacuum-Annealing 
Furnaces for Transformer 
Sheet; by M. loffe & S. Popov, 
translated from Stal’, Vol. 17 
1957 ($2.50) 


No. 4058—Prevention of De- 
carburization of Alloy Steels 
During Annealing in Con- 
trolled Atmospheres; by K. V. 
Dneprenko and M. M. Ioffe, 
translated from Stal’, Vol. 17, 
1957 ($4.50) 


No. 4119—Molten Metals or Al- 
loys as Heat-Treating Media 
for Steel; by A. P. Gara- 
shchenko, A. P. Gulyaev, and 
Z. S. Luneva, translated from 
Metallovedenie 1 Obrabotka 
Metallov, Jan. 1958 ($4.80) 





FOR SALE 


FERGUSON—CONTINUOUS CARBUR- 
IZING FURNACE (Radiant Tube). 
Double Row Pusher, completely auto- 
matic. Size: 4° 6" Wide x 18" High x 
22' 6" Long. Maximum Temperature: 
1750 degrees. Complete with Controls. 
Manufactured in 1954. 


THE WITLOCK COMPANY 
6400 Middlesex Avenue 
Dearborn |, Michigan 


Telephone: LU 1-7100 














NEWS TO HEAT TREATERS 
(Continued from page 40) 


a plier arrangement as shown in 
the photograph. The tester sup- 
plies readings directly in Rockwell 
30-T units, popular for can ma- 
terials. 

The measuring range of the in- 
strument extends from 45 to 80 
R-30-T, hence is adapted for test- 
ing of the wall materials of con- 
tainers, and for testing of the ma- 
terials used for the covers of con- 
tainers as well. 


For further information circle No, 29 


GAS-ELECTRIC TOWER FURNACE 

Prime strip steel was _ recently 
processed on the first prodution run 
by a new six-story-high combina- 
tion gas-electric tower furnace at 
Youngstown Sheet and Tube Com- 
pany’s Indiana Harbor Works Tin 
Mill No. 2 at East Chicago, Ind. 
Designed and built by General Elec- 
tric’s Industrial Heating Depart- 
ment, the furnace is used for con- 
tinuous annealing tin plate steel 
strip in a protective atmosphere. 


The new furnace is rated at 15 
tons per hour for 500 feet per min- 
ute of .Ol-inch by 30-inch strip. It 
is designed for later expansion and 
when eventual conversion is made 
the capacity will be increased to 
30 tph at a maximum rate of 1,000 
fpm. 


For further information circle No, 30 


QUENCHING PRESS 
The Gleason Works announces 
the development of an entirely new 
quenching machine, the No. 117 
Quenching Press. This machine is 
entirely new in design and utilizes 
many new methods for handling 
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and quenching heated gears and 
other round, flat and cylindrical 
parts so that they may be quenched 
without distortion at a rate three 
times faster then previously possi- 
ble. 


ASON 


Greatly improved quality also is 
obtained on this new machine as a 
result of the ability to handle the 
parts more quickly from the furnace 
and the introduction of two com- 
pletely new concepts in metal 
quenching, a pulsing and flexing 
cycle. 


For further information circle No, 31 


MAGNETIC METAL INSPECTION 
Ferroflux, a low-cost, portable 
magnetic inspection device which 
effectively detects surface and sub- 
surface defects in ferro-magnetic 
material, is announced by Ferro 
Machine & Tool Corporation, of 
Indianapolis, Indiana. 

According to W. W.. Skirvin, 
Ferro president, the light-weight 
and portability of the Ferroflux 
unit makes it possible to “take the 
inspection device to the parts in- 
stead of taking the parts to the 
inspection device”. Ferroflux also 
offers new latitudes in quality con- 
trol through an inexpensive and 
highly accurate method of discov- 
ering both surface and sub-surface 
defects in magnetic metal parts. 
This method is proving especially 
adaptable and valuable in indus- 
tries concerned with the engineer- 
ing and manufacturing of items 
directly or indirectly related to the 
missile, jet aircraft, automotive, 
locomotive, farm implement, weld- 


ing, heat treating and steel erection 
industries, and to all types of metal 
fabrication where quality is a prime 
requirement and quality control a 
constant problem. 


The Ferroflux unit weighs only 
23 pounds, and consists essentially 
of a “U” shaped 110 volt electro 
magnet which operates at .175 
KVA on 110 volts. Its light weight, 
compact design and convenient 
handhold make it easy for Ferro- 
flux to be used in many places dif- 
cult to reach with heavier and 
more expensive equipment. 

For further information circle No. 32 
DYE PENETRANT INSPECTION 
Magnaflux Corporation, Chi- 

cago, has announced an important 
safety improvement in its Spot- 
check dye penetrant inspection ma- 
terials, which are now available in 
nonflammable or very-high-flash- 
point formulas in either pressure- 
spray cans or in bulk. 


The new Spotcheck, which pro- 
vides a convenient spray-can dye 
inspection method for locating 
cracks, seams, porosity and other 
defects open to the surface in 
almost any solid material, is also 
nontoxic, although the manufac- 
turer does advise use in reason- 
ably ventilated areas. These dye 
penetrants are not made with car- 
bon tetrachloride-base solvents, but 
with the safer chlorinated hydro- 
carbons. 


For further information circle No. 33 
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NEW TOOL STEEL 

Crucible Steel Company of Amer- 
ica has developed a new tool steel 
to answer growing demand in the 
tool and die industry for an im- 
proved shock steel with high tough- 
ness at high hardness levels. 

Known as LaBelle® HT, the new 
product is a low alloy steel devel- 
oped by Crucible’s Research Lab- 
oratory for applications requiring 
unusual resistance to shock or im- 
pact such as shear blades, impact 
extrusion tools, cold heading dies 
and punches, and coining and strik- 
ing dies. 

“Field reports on actual use of 
LaBelle HT in customers’ plants 
show that LaBelle HT is meeting 
our high expectations for it,” said 
A. H. Lewis, Crucible’s Manager 
of Tool Steel Sales. “It is exceeding 
by far the performance of other 
shock-resisting steels.” 

He cited the following field per- 
formance reports: 

In a cold impact aluminum ex- 
trusion application, other shock 
steels failed after 8 hours of service. 
LaBelle HT ran without failure for 
151 hours, after which the die was 
taken out of service because the 
job was completed. 

In another aluminum extrusion 
application, impact punches of 
other shock steels had produced no 
more than 1,000 pieces. When last 
reported, LaBelle HT had produced 
25,000 pieces and was still in op- 
eration. 

A customer's heading 
punches made from other shock 
steels produced between 4,000 and 
10,000 pieces before breaking. La- 
Belle HT is averaging about 60,000. 

The first two cold heading dies 
made of LaBelle HT at another 
plant produced 113,000 and 130,- 
000 pieces respectively. In compari- 
son, other shock steels were pro- 
ducing only up to 50,000 pieces. 

In a customer's cold coining op- 
eration, LaBelle HT produced 43,- 
000 pieces and still was in opera- 
tion when last reported. Previous 
maximum production from other 
shock steels was 6,000 to 8,000 
pieces. 


For further information circle No. 34 


cold 
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TWO-PURPOSE DEWPOINT 
CONTROLLER 
Supplementing existing models of 
instruments for the control of at- 
mosphere dewpoint and carbon po- 
tential, Ipsen Industries, Inc., an- 
nounces a new dual Dewtronik. This 
new instrument consists of two 
complete atmosphere sampling, an- 
alyzing, and controlling means, 
mounted in one cabinet, with one 
two-record strip chart, indicating 
and recording controller. 


Substituted in control arrange- 
ments where two individual Dew- 
troniks were previously required, 
the dual instrument is applicable to 
the simultaneous control of endo- 
thermic-type special gas atmos- 
pheres as sampled from two gener- 
ators, one generator and a related 
or separate furnace, two furnaces, 
or two zones in the same furnace. 


All current “B” model improve- 
ments, including atmosphere filters, 
louvered cabinet, and sensing heads 
have been incorporated in the new 
instrument. 

For further information circle No. 35 


OIL AND GREASE ABSORBENT 

Waverly Petroleum Products Co.., 
Philadelphia, is now packaging an 
oil-and-grease absorbent in 25- 
pound bags for greater ease in han- 
dling. The smaller package—the 
material was formerly available in 
50-pound bags only—is said to min- 
imize waste in pouring and distri- 
buting the contents. 

This mineral absorbent, known 
as Hi-Dri, is particularly suited to 


use in the metalworking, heat treat- 
ing and metal-producing industries 
where cutting fluids, oils, grease, 
and chemicals present a constant 
fire and accident hazard. Hi-Dri 
quickly dries up spilled water, acids, 
chemicals and many other types of 
liquids in addition to oil and grease. 
It may be used in elevator shafts, 
fire buckets, around and under 
freshly-greased cranes and _ hoists, 
on loading docks and platforms, 
around oil-test equipment and 
stands, tool rooms, and job racks 
where rust-preventive is applied. It 
is especially helpful in fire-hazard- 
ous locations as the material is fire- 
resistant even when scattered on an 
oil-soaked floor or loading area, and 
it quickly smothers flames when 
used as a dry-chemical-type extin- 
guisher. 
For further information circle No. 36 
ATMOSPHERE MUFFLE FURNACE 
The American Gas Furnace Com- 
pany, Elizabeth, N. J., is supplying 
a new line of hydrogen atmosphere 
muffle furnaces for operation at 


temperatures from 1150°F to 
2100°F. for the bright brazing, an- 
nealing and hardening of stainless 
steel parts. The extended operating 
range of the Series 50 Muffle Fur- 
naces also permits their use for the 
silver soldering and annealing of 
ferrous, non-ferrous or precious 
metals. 

For further information circle No. 37 
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EQUIPMENT and MATERIALS 


AMMONIA, ANHYDROUS 


ALLIED CHEMICAL CORPORATION 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 


ARMOUR AMMONIA DIVISION 
1355 West 31st Street 
Chicago, Illinois 


AMMONIA STORAGE EQUIPMENT 


ARMOUR AMMONIA DIVISION 
1355 West 31st Street 
Chicago, Illinois 


CARBURIZING COMPOUNDS 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


FABRICATION 
(Heat & Corrosion Resistant) 


ALUMINUM AND ARCHITECTURAL 
METALS COMPANY 
1974 Franklin Street 
Detroit 7, Michigan 


THE C. O. JELLIFF MFG. CORP. 
Pequot Road 
Southport, Connecticut 


ROLOCK, INC. 
1232 Kings Highway 
Fairfield, Connecticut 


STANWOOD CORPORATION 
4825 West Cortland Street 
Chicago 39, Illinois 


WIRETEX MFG. CO., INC. 
16 Mason Street 
Bridgeport 5, Connecticut 


FIXTURES 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue 
Philadelphia 23, Pennsylvania 


ALUMINUM AND ARCHITECTURAL 
METALS COMPANY 
1974 Franklin Street 
Detroit 7, Michigan 
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DIRECTORY 


INTERNATIONAL NICKEL CO., INC 
67 Wall Street 
New York 5, New York 


THE C. O. JELLIFF MFG. CORP. 
Pequot Road 
Southport, Connecticut 


ROLLED ALLOYS, INC. 
South River, New Jersey 


ROLOCK, INC. 
1232 Kings Highway 
Fairfield, Connecticut 


STANWOOD CORPORATION 
4825 West Cortland Street 
Chicago 39, Illinois 


WIRETEX MFG. CO., INC. 
16 Mason Street 
Bridgeport 5, Connecticut 


FLAME HARDENING 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


FLOW MEASUREMENT 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


WAUKEE ENGINEERING CO. 
5137 North 35th Street 
Milwaukee 9, Wisconsin 


FURNACES 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


DENVER FIRE CLAY COMPANY 
2301 Blake Street 
Denver, Colorado 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


LINDBERG ENGINEERING COMPANY 
2466 West Hubbard Street 
Chicago 12, Illinois 


PACIFIC SCIENTIFIC COMPANY 
P. O. Box 22019 
los Angeles 22, California 


SELAS CORPORATION OF AMERICA 
Dresher, Pennsylvania 


SUNBEAM CORPORATION 
INDUSTRIAL FURNACE DIVISION 
4433 West Ogden Avenue 
Chicago 23, Illinois 


SURFACE COMBUSTION CORPORATION 
HEAT TREAT DIVISION 
Toledo 1, Ohio 


FURNACES (Salt Bath) 


AJAX ELECTRIC COMPANY 
940 Frankford Avenue 
Philadelphia 23, Pennsylvania 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


SUNBEAM CORPORATION 
INDUSTRIAL FURNACE DIVISION 
4433 West Ogden Avenue 
Chicago 23, Illinois 


FURNACES (Vacuum) 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwaukee 1, Wisconsin 


PACIFIC SCIENTIFIC COMPANY 
P. ©. Box 22019 
Los Angeles 22, California 


GAS GENERATORS 


AMERICAN GAS FURNACE CO. 
808 Lafayette Street 
Elizabeth, New Jersey 


HEVI-DUTY ELECTRIC CO. 
P.O. Box 563 
Milwauk 1, Wi 
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IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


LINDBERG ENGINEERING COMPANY 
2466 West Hubbard Street 
Chicago 12, llinois 

PACIFIC SCIENTIFIC COMPANY 

P. O. Box 22019 

Los Angeles 22, California 


SUNBEAM CORPORATION 
INDUSTRIAL FURNACE DIVISION 

4433 West Ogden Avenue 

Chicago 23, Illinois 

SURFACE COMBUSTION CORPORATION 
HEAT TREAT DIVISION 

Toledo 1, Ohio 


GAS MIXING EQUIPMENT 


WAUKEE ENGINEERING CO. 
5137 North 35th Street 
Milwaukee 9, Wisconsin 


GASES 


ALLIED CHEMICAL CORPORATION 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 

ARMOUR AMMONIA DIVISION 
1355 West 31st Street 

Chicago, Illinois 


HARDNESS TESTERS 
WILSON MECHANICAL INSTRUMENT DIV. 


AMERICAN CHAIN & CABLE COMPANY, INC. 


230 Park Avenue 
New York 17, New York 


HEATING ELEMENTS 
(Non-Metallic) 


NORTON COMPANY 
Worcester 6, Massachusetts 


HIGH TEMPERATURE FANS 


GARDEN CITY FAN COMPANY 
801 North Eighth Street 
Niles, Michigan 


METAL FINISHING 


HEATBATH CORPORATION 
P.O. Box 78 
Springfield 1, Massachusetts 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 
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ARTHUR TICKLE ENGINEERING WORKS, INC. 
21 Delevan Street 
Brooklyn 31, New York 


NITRIDING 


THE A. F. HOLDEN CONPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


PROTECTIVE COATINGS 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


ARTHUR TICKLE ENGINEERING WORKS, INC. 
21 Delevan Street 
Brooklyn 31, New York 


QUENCHING OILS 


CITIES SERVICE OIL COMPANY 
60 Wall Tower 
New York 5, New York 


THE A. F. HOLDEN COMPANY 
14341 Schaefer Highway 
Detroit 27, Michigan 


E. F. HOUGHTON & CO. 
303 West Lehigh Avenue 
Philadelphia 33, Pennsylvania 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


SHELL OIL COMPANY 
50 West 50th Street 
New York 20, New York 


SINCLAIR REFINING COMPANY 
600 Fifth Avenue 
New York, New York 


REFRACTORIES 


ALLIED CHEMICAL CORPORATION 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 


NORTON COMPANY 
Worcester 6, Massachusetts 


SALTS (Heat Treating) 


ALLIED CHEMICAL CORPORATION 
NITROGEN DIVISION 

40 Rector Street 

New York 6, New York 


AMERICAN CYANAMID COMPANY 


New York 20, New York 


HEATBATH CORPORATION 
P.O. Box 78 
Springfield 1, Massachusetts 


THE A. F. HOLDEN CO. 
14341 Schaefer Highway 
Detroit 27, Michigan 


E. F. HOUGHTON & CO. 
303 West Lehigh Avenue 
Philadelphia 33, Pennsylvania 


PARK CHEMICAL COMPANY 
8076 Military Avenue 
Detroit 4, Michigan 


SPECIAL CONTROL EQUIPMENT 


AJAX ELECTRIC COMPANY 
940 Frankford Avenve 
Philadelphia 23, Pennsylvania 


IPSEN INDUSTRIES, INC. 
715 South Main Street 
Rockford, Illinois 


TEMPERATURE CONTROLS 


METAL & THERMIT CORP. 
100 Park Avenue 
New York 17, New York 


MARKAL COMPANY 
3052 West Carroll Avenve 
Chicago 12, Illinois 


TESTING EQUIPMENT 


PACIFIC SCIENTIFIC COMPANY 
P. O. Box 22019 
los Angeles 22, California 


WILSON MECHANICAL INSTRUMENT Div. 
AMERICAN CHAIN & CABLE COMPANY, INC. 
230 Park Avenue 

New York 17, New York 


TOOL STEELS 


BETHLEHEM STEEL COMPANY 
Bethlehem, Pennsylvania 
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Shipped as a Unit 
ready to go to work 


Sunbeam Stewart furnaces are being built and shipped 
as complete units. This means that you can have your 
piped and wired furnace on your production line 
more quickly and with lower over-all first cost. This 
also means that you get a factory-built furnace con- 
structed under ideal conditions by experienced furnace 
builders who handle every step of testing and con- 
struction, Yow save time, labor and plant space to receive, 
store and fabricate individual furnace parts. Sanbeam 
provides either supervision or complete installation 


after the furnace is delivered at your plant. 


To put these facilities to work for you, just send us 


an outline of your needs. 


GAS FIRED AND ELECTRIC FURNACES 


For information on custom built or standard furnaces, telephone 
your nearest independent Sunbeam Stewart representative, or write: 
Industrial Furnace Division, SUNBEAM CORPORATION 
Dept. 257, 4433 Ogden Avenue, CRawford 7-3225 
Chicago 23, Illinois 


JAckson 3-6209 
TOwer 1-8800 
Whitehall 1-4994 
BAldwin 3-2241 
TOwnsend 8-1354 
CApitol 8-8645 
Wichita 


Atlanta 
Cleveland 


Dallas 


Los Angeles... .TRinity 5341 

Miami NEwton 4-9771 

New York. ..COrtland 7-4429 

Philadelphia. MErcury 9-5353 

Pittsburgh TAylor 1-3434 

St. Lovis TAylor 1-6120 
AMherst 2-6372 


Sunbeam 


STEWART 


The Best Industrial Furnaces Made 


Industrial Furnace Division of Sunbeam CORPORATION 


ATMOSPHERE GENERATORS 
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Heat treated with AEROHEAT 1400, Nichromet V stands up 
to the toughest assignments . . . was chosen for the all- 
important punishment-taking heating elements in the 
ultra-modern strip furnaces at the Carnegie-Illinois Steel 
Corporation’s Vandergrift plant. 


W DORIVER-HARRIS 


HEATING ELEMENTS 


The leading manufacturer of elec- 
tric heating and resistance alloys, 
Driver-Harris Company of Harri- 
son, New Jersey, knows the vital 
importance of selecting the right 
heat treating compound. That’s why 
the company chooses from Cyan- 
amid’s comprehensive range of 
AEROHEAT compounds to give each 
alloy its particular characteristics. 


Driver-Harris, for example, uses 
AEROHEAT 1400 in the manufacture 
of Nichromet V, universally recog- 
nized as the outstanding heat-re- 
sistant and corrosion-resistant al- 
loy. AEROHEAT 1400 plays a big 
part in giving Nichrome} V its ex- 
¢ T.M,. Driver-Harris Co. 
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ceptional uniformity, the ability to 
retain its physical and electrical 
properties at elevated temperatures, 
and the toughness to withstand the 
most punishing conditions. 
You too can upgrade your products, 
lower your costs with AEROHEAT 
Heat Treating compounds. For de- 
tails, just call your Cyanamid Metal 
Chemicals representative. 
Cyanamid’s heat treating com- 
pounds include: 
AEROCARB® Carburizing 
Compounds 
AEROCASE® Case Hardening 
Compounds 
AEROHEAT Heat Treating Salts 
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Other products for metal process- 


ing include: 

AEROBRITE® Metal Processing 

Aids 
AEROSOL® Surface Active Agents 
AERO* Metallic Stearates 
AEROMET® Metallurgical Additive 
AERO* Calcium Carbide 
Acids, Alkalis and other Heavy 

Chemicals. 
American Cyanamid Company, Metal 
Chemicals Section, 30 Rockefeller 
Plaza, New York 20. New York. In 
Canada: Cyanamid of Canada Lim- 
ited, Montreal and Toronto 
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